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fflGH PERFORMANCE COMPUTING AND 
NETWORK PROGRAM 



TUESDAY, FEBRUARY 2, 1993 

House of Representatives, 
Committee on Science, Space, and Technology, 

Subcommittee on Science, 

Washington, DC. 

r.«T^®^^^°°^**®® pursuant to call, at 9:40 a.m., in room 
2318, Raybum House Office Building, Hon. Rick Boucher (Chair- 
man of the Subcommittee) presiding. 

Mr. Boucher. The Subcommittee on Science will come to order. 

I would like to take a moment at the outset of the hearing this 
mommg to welcome oxu: new members to this Subcommittee and 
also a number of returning Members who served on the Sub- 
committee during the last Congress, and to offer a special word of 
welcome to the new Ranking Republican Member of this Sub- 
committee, the gentleman from New York, Mr. Boehlert, who is 
well known and acknowledged throughout the Congress for his 
work m matters of science and in that critical jimctture between 
science and formation of science pcUcy. It is a special pleasure to 
welcome him, and we look forward to working with Sherry and his 
staff during the course of the coming two years. 

Within me next week, I will be distributing to Members of the 
Subcommittee a tentative suggested agenda for activities that the 
Subcommittee will undertake during tiie coming two years. It is a 
tentative age*, da, and I would invite Members to review it carefully 
and to supply our staflf with comments and recommendations that 
you have for ways that we can modify that agenda and expand the 
number of topics into which we will be conducting inquiries and 
with respect to which we anticipate taking legislative action. By de- 
sign, that agenda will be updated and modified from time to time 
as circumstances require, and so you should view it as tentative for 
now and as an agenda that, over time, will be modified and ex- 
panded. 

The Subcommittee will have a number of significant activities 
that will constitute its mc^jor focus during the coming two years. 
We are embarking on a m^jor study of the health of the research 
system, examining the tenets that underpin federal support for 
science research, and that study will occupy a great deal of Hearing 
time dxiring the course of the commg year and hopefully will lead 
to a number of recommendations for legislation. 

We will, during the course of this Congress, reauthorize the pro- 
grams of the National Science Foundation, reauthorize the earth- 
quake programs, and process through this Subcommittee legisla- 

(1) 



tion that will be a second iteration of the High Performance Com- 
puting and Research and National Education Network Act, which 
was enacted in 1991, and we begin that process with the hearing 
this morning. 

We wiU fidso process through the Subcommittee legislation that 
implements for the United States the treaty accords reached last 
year that prohibit mining and associated activities in Antarctica. 
Those will oe the principal focuses of oxir work. There will be addi- 
tional inquiries and other items of legislation, and again I would 
encourage Members of ihe Subcommittee to share their views and 
their reconunendatioa*3 with us. 

This morning, the Sufccommittee on Science continues its over- 
sight of the High Performance Computing Act of 1991. Last March, 
the Subcommittee reviewed the management and operation of the 
NSFNETy the precursor to the National Research and Education 
Network which is mandated and established in the High Perform- 
ance Computing Act. 

Since that hearing, the National Science Foxmdation has devel- 
oped a plan for recompetition of the contractual operation of the 
NSFNET. The plan envisions multiple awards for functions that 
are now provided by a single entity. There wiU be a separate award 
for provision of the network routing authority, a separate award for 
the switches and the cables, the circuitry that constitute the phys- 
ical components of the network, and a separate award for operation 
of access points to the NSF backbone. The proposed approach is in- 
tended to increase competition among commercial network provid- 
ers and to foster better access by network users to information 
services. 

The NSF has released for public comment a draft solicitation no- 
tice for the NSFNET recompetition and subseauently has received 
from the public a large nximber of comments. We imderstand that 
the NSF nas modified the draft solicitation in response to those 
public comments and has presented the revised version in public 
meetings dviring the course of the last several weeks. 

One purpose of this hearing is to obtain the views of representa- 
tives of the network user and provider communities regarding the 
path that is being taken by the NSF in this recompetition and with 
regard to its broader plans for the NSFNET. In particular, we are 
interested in knowing whether the evolution of the NSFNET is con- 
sistent with the goals and the characteristics of the National Re- 
search and Education Network as specified in the High Perform- 
ance Computing Act. 

It is essential as the network is structured that all commercial 
providers of network services receive equal treatment and that gov- 
ernment policy in managing the network not favor any provider or 
set of providers over others. Attention must also be given to ensur- 
ing the widest possible access to the network by all parts of the re- 
search and education communities; and, finally, adequate support 
must be provided for stimulating the advancement of network tech- 
nologies and for developing standards that will allow the emer- 
gence of seamless and user-fiiendly national network. 

We are also interested in public views of the actions that have 
been taken to date by the Administration in implementing the 
High Performance Computing Act of 1991. In particular, we are in- 
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terested in the witnesses' views of the effectiveness of those admin- 
istrative arrangements that have been taken to this time. 

The second purpose of today's hearing is to explore possible legis- 
lation that would expand the high-performance computing program 
into additional applications for broad public benefit, applications 
such as education and teacher tiraining, manufacturing tech- 
nologies, medical imaging for the transmission of data across 
networking test beds, and tiie creation of standards for the storage 
of data in digital libraries in a way that they are easily accessible 
and easily retrievable. 

As a starting point for the discussion of these subjects, we have 
requested our witnesses to review the strengths and weaknesses of 
the legislation that wae introduced last year that was desimed to 
achieve those goals. We are seeking specific recommends Ibr im- 
provements in that legislation and for alternative or additional ap- 
plication areas for netw^orking technologies. 

We are particularly interested in recommendations for the rel- 
ative priorities that i^ould be assigned among possible application 
areas for these technologies and in recommendations for effective 
program approaches for leveraging private sector participation. 

I am pleased to exteud a welcome to otir witnesses this morning. 
They have all prepai^d thoughtfiil testimony, which I know the 
Subcommittee will find of interest, but before turning to this first 
panel, I would like ^ow to recognize otiier Members of tiie Sub- 
committee for opening statements, beginning with the Ranking Re- 
publican Member, the gentleman from New York, Mr. Boehlert. 

Mr. Boehlert. I want to thank you very much, Mr. Chairman. 
It is good to be back on this Subcommittee because of the very im- 
portant work that we do, and it is especially pleasing for me to look 
forward to continuing the partnership that we have established. 

So often people tmnk mat those of us on Capitol Hill, Repub- 
licans and Democrats, are separated in our thou^ts as we lodk to 
the fiiture. On this Committee I take great pride m saying we work 
well together, and we are working for the best interests of the Na- 
tion's scientific policy. 

I am a long-time supporter of the High Performance Computing 
Initiative. Two years ago, I joined with Chairman Brown as an 
original sponsor of the High Performance Computing and Commu- 
nications Act, and I welcome this opportunity to see how well that 
Act has been performing. 

Another former colleague of ours with whom we worked very 
closely over the years has gone on to bigger and better things, the 
Vice President of the United States, Al Gore. We have work^ very 
closely with him on this matter. 

A special focus of this hearing will be on the emerging informa- 
tion network. While our vision is of a national optical nber network 
that ties every home, business, and school togetner, the short-term 
reality is that we are already making great strides with an existing 
copper wire network. What are the possibilities and limits of our 
existing infrastructure, and how can we optimally enloit that net- 
work while still pushing to see broader deployment of the more ver- 
satile optical fiber network? That is a crucial question, and I am 
confident that our expert witnesses here today will be able to share 
some solid advice with us. 
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While I welcome all of today's witnesses, and it is an impressive 
list indeed, I want to extend a special welcome to our former col- 
league, Mr. Tom Tauke, who is Vice President for Government Af- 
fairs of NYNEX. Mr. Tauke has a reputation that is outstanding. 
He did great work on the Energy and Commerce Committee while 
serving on Capitol Hill, a progressive thinker, one that I am glad 
to see m this very responsible position. 

I am particularly impressed with NYNEX, because they are a 
world leader 'ji communications technologies, and they have been 
a key driver ox economic development in New York and throughout 
the Northeast. I am especially intrigued and excited about a 
NYNEX project called NWET. NYNET will tie together two world 
class vmiversity research centers, Cornell and Syracuse, with a 
world class defense laboratory, the Air Force's super-laboratory, 
Rome Lab, which are all centers of national excellence in informa- 
tion technologies. I look forward to hearing more about this innova- 
tive NYNEX-driven program. I am sure tiiat there are useful les- 
sons in this initiative for ways in which the Federal Government, . 
private companies, and universities can work together for mutual 
advantage. 

You know, I can't help but think as I reflect upon the campaign 
just concluded — ^it didn't come out exactly as I predicted, but that 
is another story for another day — but a vivid memory of that cam- 
paign wa3 the sim that they had at campaign headquarters down 
m Little Rock, Ancansas, wWch said simply. It's the economy, stu- 
pid." Well, as we look to the future and we try very diligently to 
find ways to inspire a more robust economy, I would suggest that 
the work of this Subcommittee and the topic of today's hearing will 
give us the direction we need. We are going to get this economy 
moving, and science poli^ is going to lead that forward movement. 

I want to thank the Chairman for calling this hearing, and I 
want to say once again how pleased I am to be working as a part- 
ner again with him on this Subcommittee. I am looking forward to 
a very productive two years. 

Mr. Boucher. Thank you very much, Mr. Boehlert. 

The gentleman from Michigan, Mr. Barcia. 

Mr. Barcia. Thank you very much, Mr. Chairman. 

I just want to say I am indeed honored and pleased to be a Mem- 
ber of this Subcommittee. I salute the leadership that you have 
provided this Subcommittee and your work on the Full Committee 
in the past and say that, as a new Member representing the Fifth 
Congressional District in Michigan, that I am proud to have located 
in my district the Great Lakes Environmental Research Center, 
which houses two Cray supercomputers which we are very hopeful 
will help our Nation and, in fact, nations arotmd the world develop 
more comprehensive and more intelUgent public policies relating to 
our environment. 

In addition to the work of the Center in Bay City, the Lake 
Guardian will be plying the waters of the Great Lakes Basin, and 
tliat will be a m^gor component of the work that will occur at the 
EPA Center in Bay City and Bay County. 

So I would just like to say, Mr. Chairman— I don't have a de- 
taUed statement — Fm looking forward to the testimony of the wit- 
nesses today and hope to be an active member of this Subcommit- 
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tee, and hopefully, make some positive contributions toward the 
work that you have distinguished yourself with. 

Mr. Boucher. Thank you very much, Mr. Barcia. We will look 
forward to working with you. 

Another gentleman from Michigan, Mr. Smith. 

Mr. Smith. Thank you, Mr. Chairman, Mr. Ranking Member. 

I look forward to learning more about this issue. I am particu- 
larly interested in how the Information Infrastructure and Tech- 
nology Act might affect education. 

In Michigan, we have started two pilot programs of two-way 
interactive television in some of our school districts that are so 
structured that they allow not only the advanced students to take 
on the kind of mathematic courses that are offered in the urban 
areas and transmit that through two-way interactive television to 
rural areas but also, on the o^.her end of the spectrum, allow some 
of the expertise in Michigan that need special help in their edu- 
cation to take advantage of this two-way interactive television. So 
I am interested and curious, Mr. Chairman, to see how this pro- 
gram might assist in enhancing education. 

Mr. Boucher. The gentleman from Alabama, Mr. Browder. 

Mr. Browder. Thank you, Mr. Chairman. 

I just want to thank you for your leadership on this issue,, and 
I have no statement at this time. 

Mr. Boucher. Thank you very much, Mr. Browder, and the chair 
expresses thanks to all of the Subcommittee Members for their at- 
tendance here and their interest in this subject, and we are pleased 
to welcome now our first panel of witnesses this morning, consist- 
ing of Dr. Robert C. Heterick, who is the president of EDUCOM in 
Washington, D.C., and also the head of the Computer and Commu- 
nications Department at Virginia Tech, which is located in the 
Ninth District of Virginia; Mr. Tom Tauke, a distinguished former 
Member of the House of Representatives, and Fm pleased to en- 
dorse all of the comments made by Mr. Boehlert with respect to his 
service in the House and the creative work and the excellent advice 
that he now provides as spokesman for the NYNEX Corporation; 
Mr. Mitchell Kapor> the president of the Electronic Frontier Foun- 
dation, also in Washington, D.C.; and Dr. Kenneth Klingenstein, 
the Director of Computing and Network Services at the University 
of Colorado at Boulder, and representing this morning the Federa- 
tion of American Research Networks. 

Gentlemen, we welcome all of you. Without objection, yoiu- pre- 
pared written statements will be made a part of the record — and 
that rule wUl also apply to the second panel of witnesses — and we 
would be pleased to receive your oral summaries and would ask 
that you ke^p those summaries to approximately five minutes so 
that we will have plenty of time to ask questions. 

Dr. Heterick, we will be pleased to start with you. 



6 



STATEMENTS OF DR. ROBERT C. HETERICK» FRESmENT, 
EDUCOM, WASHINGTON, DC; THOMAS J- TAUKE, KXECUTIVE 
VICE PRESIDENT, GOVERNMENT AFFAIRS, NYNEX, WASH- 
INGTON, DC; DR KENNETH J. KUNGENSTEIN, DIRECTOR OF 
COMPUTING AND NETWORK SERVICES, UNIVERSITY OF COL- 
ORADO AT BOULDER, BOULDER, CO, AND REPRESENTING 
THE FEDERATION OF AMERICAN RESEARCH NETWORKS; 
AND MITCHELL SAPOR, PRESIDENT, ELECTRONIC FRON- 
TIER FOUNDATION, WASHINGTON, DC 

Dr. Heterick. Thank you, Chairman Boucher and members of 
the Subcopomittee. I am pleased to present testimony on behalf of 
the 600 higher education institutions and the 100 private corpora- 
tions that are members of EDUCOM. 

Since we last met, Mr. Chairman, I have left my position as Vice 
President for Information Systems at Virabaia Polytechnic Institute 
and have assumed the presidency of EDUCOM. It has, however, 
been my very good fortime to be able to also maintain a residence 
in the Ninth Congressional District of Virginia. 

Let me begin by noting that I am here more because of the suc- 
cess of NSFNET than any sense of or the lack of progress. Invest- 
ment in NSFNET and connections and dramatically leveraged the 
federal doUsu* with investments on campuses and research organi- 
zations that are several orders of magnitude larger. 

However, it seems to us that there is much ^et to be done to real- 
ize the goals of the High Performance Computing Act of 1991. Only 
half of the foxir-year institutions of higher education and far less 
of the two-year institutions have realized the promise of that legis- 
lation. The situation with libraries and secondary education is even 
lesp fulfilled. 

Over this past year, we have witnessed efforts to coordinate fed- 
eral agency responses to the legislation, but we have seen little 
planning for the broad access that is envisioned in the Act. Less 
than 5 percent of HPC funding goes to support NSFNET and con- 
nections. Nearly all the funding is vestea in federal agencies for 
mission-specific activities, and while OSTP coordination may work 
for federal agencies, it fidls to address the broader constituen^r of 
the NREN which is, after all, a national, not just a federal, effort. 

In conjunction with the Institute of Electrical Engineering and 
Electromcs and the Computer Research Association, EDUCOm re- 
cently sponsored a three-day workshop to bring together the broad 
constituency that was envisioned in the legislation to discuss the 
poUcy issues implicit in the questions asked of OSTP by the Con- 
gress. That meeting included representatives fi:om federal agencies, 
but it also included representatives from higher education, the U- 
brary community, the computing industry, telecommunications 
companies, network service providers, and primary and secondary 
schoo] organizers. 

We feel that the broad views represented by those constituencies 
and included in the report of that workshop have not been reflected 
in the OSTP report. Apparently others feel similarly. The Com- 
puter Svstems PoUqr Project recently issued a report and rec- 
ommenoations that we fovmd to be very compatible with the rec- 
ommendations firom our workshop. 
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We are also somewhat concerned with the lack of public planning 
statements and review of the forthcoming solicitation for the evo- 
lution of NSFNET. While Pm sure that the EDUCOM constituency 
has great confidence in the National Science Foundation's respon- 
siveness, we do feel that there is some risk of losing consensus 
when information is not broadly shared in a timely way. 

As you consider future legialation, we would like to encourage 
your consideration of three points: first, tiiat there should be fimd- 
ing for pilot projects that use the network to expand the sharing 
of costly and unique experimental apparatus and resources beyond 
those of the federally-assisted supercomputer centers; second, that 
there should be more focus on networked information and library 
access, particularly, we think, the sharing Ci federal information in 
digital formats on the NREN; and, third, and perhaps more impw- 
tantly, that the current NSF connections programs should be sig- 
nificantly expanded to achieve the broad participation in the NREN 
that is envisioned in the HPCC Act. 

It seems to us that the challenge of the proposed national infor- 
mation infirastructure is not technological but, rather, that of creat- 
ing a partn^hip among industry, government, and pubUc sector 
organizations. EDUCOM and the higher education community are 
eager to assist the Congress in meeting this challenge. 

Thank you, Mr. Chairman. 

[The prepared statement of Dr. Heterick follows:] 
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Chairman Boucher, and members of the Committee, I am pleased to testify before 
the Science Subcommittee at the hearing on High Performance Computing and 
Networking on behalf of EDUCOM, a nOT^profit consortium with 600 members from 
higher education and 100 from private industry. EDUCOM has focused on leading 
the nation's higher education community in integrating information technology 
into classrooms, curricula and research. 

I am also pleased to appear before you in my new role as President of EDUCOM 
since my previous association with you, Mr. Chairman, was during my tenure as 
Vice President for Information Systems at Virginia Polytechnic Institute and State 
University 

Introduction 

Almost a year ago, on March 12th, 1992, my colleague, Mike Roberts, Vice 
President for Networking of EDUCOM, came before your committee to 
deliver testimony on the National Science Foundation Network. He said 
that: 

"Over the past five years, NSFNET has compiled one of the most remarkable 
success stories in the history of American Science. In this short period of 
time, through a partnership of government, industry and higher education, 
an advanced production network with the highest level of bandwidth 
available anywhere in the world has been designed and deployed in the 
research and educational community in the United States. At the same time, 
the network has been transformed from one serving a narrow group of 
supercomputer centers and federally supported research sites into one with 
connections to more than six hundred colleges and universities and over a 
thousand public and private 



* Mike Roberts, Hearing before the Subcommittee on Saence of the Committee on Science, Space and 
Technok>gy, March 12, 1992, Government Prinimg Office, ISBN -16^772-8 (no. 12), p.lO 
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That rapid progress has- continued over this past year. Almost all of the research 
and doctoral institutions in the United States are now connected to the network. 
New organizations, such as the Consortium for School Networking (COSN), are 
working to support the efforts to use the NREN productively in During the 

year the NSFNET completed its establishment of a higher bandwidth (T-3) backbone 
which has allowed it to continue to keep up the astonishing growth in use. 

However, much more must be done to achieve the goals for broad access for 
"linkage of research institutions and educational institutions, government, and 
industry in every state" of the High- Performance Competing Act of 1991 } Only 
half of the US four year institutions are members today and far fewer than that for 
the two year institutions. More libraries need to be connected along with high 
schools and state offices. Much more attention must be paid to the policies that 
support the evolution of the new National Information Infrastructure. More use 
must be made of the evolving NREN to share resources and increase productivity of 
the nation. Finally, stronger cooperation will be needed between industry, 
government and education to complete the vision of wide access and new 
applications of the Nil. 

High Performance Computing (HPC) Planning, Implementation and Solicitation 
I would like to respond to the questions m your invitation letter about the hearing. 



2 See the Consortium for School Networking mission statement (Appendix 2) 

^High-Performance Computing Act of 1991, Public Law 102'194--Dcc. 9, 
1991. Sec. 102. National Research and Education Network (a) 

February 2. 1993 Dr. Robert C. Hcterick, EDUCOM page 3 
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Generally, the administration has taken actions that emphasize the coordination of 
the federal agencies but has taken limited steps in planning to achieve the Act's 
goals for access and involvement of the broad communities. 

A number of key documents were developed by the Administration in 1992 that 
reflected elements of the development of the NREN planning: 

Grand Challenges 19S3: High-Performance Computing and Communications 

(HPCC) (Teal Book) 

This booklet fleshes out the FY 93 budget request cross-cut for the HPCC 
program. It provides functional descriptions tvithout timetable 
or specific projects along with general federal agency responsibilities 
in the program. 

Public Draft of the Network Access Point Management Routing Authority 
and Very High Speed Backbone Network Services Provider for NSFNET and 
the NREN Program Solicitation 



This draft drew many comments dealing with how it proposed to 
replace the current NSFNET backbone network services. 

The EDUCOM comments, through its Networking and 
Telecommunications Task Force, addressed issues of context (need to 
place solicitation in total context of NREN, other federal programs, 
goals and development), stability and continuity (need to ensure 
stability of the NSFNET in the change over, along with adequate 
test planning as a key priority in the plans), routing authority (should 
be separate from the NAP provider), network access (concern with 
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changes in the responsibilities for access points to regional and 
private networks), VBNS (questions of bundling the backbone and 
NAP services). 

The Federal Networking Council Interagency Coordination Plan for the 

National Research and Education Network (September 1992) 

This document addressed relationships among fede. ^1 agencies and the 
approach to the federal planning process-it v^as not a plan for the 
implementation of the NREN 

The Research and Education Network Program: A Report to Congress, 

December 1992, OSTP 

This report addresses the Congressional questions and the federal role 
but shows limited attention to the broad access requirements from the 
bill. It references the 1987 OSTP report "A Research and Development 
Strategy for High-Performance Computing" rather than the HPC Act in 
identifying the NREN goals. 

Budget for the NSFNET/NREN 

A measure of the priority for the program is the budget. The crosscut budget 
identified $804M for the FY 93 proposed program for HPCO However, the amount 
of the identified budget devoted to support for the NSFNET backbone and the 
connections program was less than 5% of that totaL The NSF program. Networking 
& Communications Research & Infrastructure, was funded at the rate of $35.40M for 
FY 92 and the current plan is for $39.96M for FY 93 ^ This covers the backbone, the 

^Grand Challenges 1993: High -Per Fonnance Computing and Communications, the FY 1993 US. Research 
and Development Program, p.27. 

' Letter from Dr. Masscy to the Honorable George Brown, December 21, 1992, table 2 

Februaiy 2,1993 Dr. Robert C Heterick, EDUCOM pagTs 



16 



13 



planned solicitation and the current connections program. The potential for the 
NREN use in research and education is being seriously eroded by the budget 
allocations for NREN in the HPCC program. We believe that a redirection of 
HPCC/NREN funds to support connection of all levels of education and libraries 
should be an urgent priority in the FY 94 NREN budget. 

High Performance Computing and Communications (HPCC) Coordination Office 
The OSTP established an office for coordination of the HPCC Program reporting to 
the Director's office. While this office can perform an important coordinating 
function among federal agencies, it is not clear that it has the authority (for instance, 
over agency budgets) to carry out this complex activity. The NREN is a complex 
activity involving planning and coordination among federal offices, states, 
universities, librr'ries, industry and primary and secondary education. It is not clear 
that total responsibility is part of the charter of the current coordination office. 
EDUCOM has suggested that: 

"No single entity v^ithin the federal establishment, higher education or 
industry can accomplish of these {planning, converging networks, expanding 
services to the research and educational community, developing the 
technology, providing the core of standards] tasks. An effective partnership 
will require active participation and support from all three sectors as well as 
new public corporation. The principal function of the new network 
corporation should be to plan and oversee the effective operation of the 
network, not to provide facilities or operations support."^ 

The Computer Systems Policy Project recently issued a report including several 
recommendations for strengthening the NREN and growth toward the National 
Information Infrastructure (NII).^ EDUCOM supports the recommendations for 

^ EDUCOM, The National Research and Education Network: A Policy Paper, Revised March 1990, p7 
^ Computer Systems Policy Project, Perspectives on the National Information Infrastructure, January 12, 

February 2, 1993 Dr. Robert C. Heterkk, EDUCOM page6 





14 

making the Nil a National Technology Challenge and establishing a Nation?.! 
Information infrastructure Council, as well as investigating the establishment of a 
Nil Implementation Entity. 

Other steps may be necessary to bring about the appropriate framing of the issues 
and identification of a consensus among the many partidpv^nts. A National 
Commission on the Nil might prove to be an important first step to address the 
vexing planning of coordination issues across these many constituencies. 

EDUCOM, along with Institute for Electrical Engineering and Electronics (lEEE)-US 
Activities Board and the Computing Research Association <CRA), took the lead in 
bringing together many of the constituencies to review the broad policy issues by 
sponsoring a three day workshop in Monterey, California. This workshop used the 
Congressional questions in the HPC Act about NREN policy issues as a framework 
for the ineeting. There were 18 position papers submitted that provided the basis for 
the workshop discussions. There were over 80 attendees from a variety of 
constituencies including those from: 

• Higher education, 

• The library community, 

• The computing industry, 

• Federal agencies, 

• Telecommunications companies, 

• Network service providers and 

• K-12 organizations 



1993, p. 14-15. 
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The Workshop report was presented to the Office of Science and Technology Policy 

in order to assist in developing its report to Congress. I have included a copy of the 

Executive Summary from the Report as Appendix I. Some key observations were: 
"• The High-Per forma nee Computing Act and the current Administration's 
High-Performance Computing and Communications program an" 
important first steps toward the realization of a national network. The 
Congressional intent to "promote the more rapid development of 
an information infrastructure" is being met through broad participation 
in the rapidly growing use of the emerging NREN system. 

• The NREN should be more than a program supporting high- performance 
computing. It has the potential to: 

• facilitate development of the National Information Infrastructure, 

• provide tools for increasing the effectiveness of research, 

education and technology transfer at all levels, and 

• demonstrate network applications and technologies which can aid 

in addressing critical social needs. 

• Some members of Congress and others who have been involved with the 
prior development of research networks appear to assume that the NREN 
will be a federal network of dedicated physical links. In contrast, the 
workshop participants see the NREN as a national network program 
whose advanced transmission requirements will be met by the rapidly 
evolving commercial communications infrastructure of the country. 

• More emphasis should be placed on making the NREN a truly national 
program which includes strategic partners in higher education, state 
government and industry."^' 

While we saw some references to the position papers in the OSTP report, we felt 
that the broad vision presented by these constituencies at the Workshop was not 
reflected in the narrow approach of its report. 

® Proceedings of the NREN Workshop: Monterey California, September 16-18. 1992. Gjllcspic, R.G., 
(Ed), EDUCOM, OCTOBER, 1992 



February 2, 199."^ Dr. Robert C. Heterick, EDUCOM page 8 
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Comments on the Solicitation 

EDUCOM and higher education in general are very concerned at the lack of 
progress in developing a plan for the evolution of NSFNET. The 
solicitation currently being developed is not a substitute for a plan. We 
are surprised that an undertaking as complex as NSFNETs evolution into 
the NREN has no publicly available, comprehensive planning document. 
While there have been presentations about the planned direction for the revised 
solicitation made at various meetings (including the Federal Network Council 
Advisory Committee and recently to FARNET), this does not replace public review 
of a CTucial step. Even though we feel that what we have heard so far from NSF has 
been responsive to the communities' concerns, we still feel uncomfortable with the 
lack of public review. Failure to provide for a public review of the revised 
solicitation risks failing to form the necessary consensus on the long range issues 
EDUCOM and other organizations identified in their comments about the draft 
solicitation. 

Comments on Legislation to Expand the KPC Act 

EDUCOM supports the efforts of the Committee to address legislation 

for stimulating development of applications of high-performance computing and 

networking. We would like to suggest to several additional areas for applications: 

1) One of the prominent applications of the NREN in higher education is the 
access and sharing of expensive instruments and resources (such as 
telescopes, particle accelerators, etc.). Given the costs to higher education of 
establishing duplicative resources ^t campuses, it would be important to 
develop national pilot projects for exploring the development of techniques 

February 2, 1993 Dr. Robert C. Hetcrick, EDUCOM P»S^^ 
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for such sharing by National Science Foundation and other agencies. 

2) In addition to the proposals for a Grand Application area for digital 
libraries, other applications for libraries should be made explicit. For instance, 
national access pilot projects to encourage federal agencies to distribute 
information to libraries in higher education and the public sector through the 
NREN should be identified. For instance, a major project should be to 
eX(>and the role of Fe-ieral Depository Libraries in providing access to federal 
information through the NREN. 

3) The current connections programs (administered by NSF) should be 
expanded significantly to achieve the original goals of the HPC Act for broad 
access. Wherever possible related programs of support should be funded in 
connection v^ith other agencies where appropriate to their missions and the 
communities of support. 

Congress should consider the incentives necessary to move the demonstrations and 
pilot projects from the necessary special investment funding to competing 
appropriately for the regular agency budgets on the basis of cost effective 
applications. 

Oosing 

EDUCOM enthusiastically endorses the development of the proposed National 
Information Infrastructure, which v/ould bring the benefits of the NREN to other 
sectors of the economy. Eventually our attention can be focused on what is 
delivered and used over the network rather than how. 

February 2, 1993 Dr. Robert C. Hctcrick, EDUCOM page 10 
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The challenge of the Nil is not technological, but rather that of creatinf. a 



partnership among industry, government, and public sector organizations. The 
NREN should be seen as an important element of the emerging National 
Information Infrastructure. Congress and the new administration should take 
the lead in developing the blueprint for the Nil. Congress and the administration 
must formulate steps that will avoid progress on the Nil being held up by regulatory 
and turf battles over arenas that should be revamped since the new 
communications and computer world blurs previous distinctions between them. 
EDUCOM and the higher education community are eager to assist the Congress in 
meeting this challenge. 

In 1992, Chairman Boucher, you spoke at the Washington, DC, Net '92 Policy 
Conference and posed certain basic principles and assumptions that are 
worth repeating as the Committee considers new plans and legislation: 

*• • The benefits of the NREN should flow to the nation broadly and not to a 
narrow few. 

• The development of markets and involvement of industry on a 
level playing field is essential for the diffusion of network 
services throughout the nation. 

• The development of the technology and management of the NREN 
should push the limits necessary to stimulate and meet the demand for 
service while ensuring reliability and stability for the users who will 
become dependent on the network. 

• The many communities that participate in the development and use 
of the NREN must have a voice in its planning and management.**^ 



Chalkrngc of Transition", Boucher, R., EDUCOM Review, September /October 1992, p. 35 
February 2, 1993 Dr. Robert C. Hclcrick, EDUCOM pagclT 
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Appendix I: 

Executive Summnrif from the Proceedings of the NREN Workshop, 
Monterey California, September 16-18, 1S92 

EXECUTIVE SUMMARY 



Introduction 

This report contains a summary of the 
deliberations of a workshop devoted to the 
National Research and Education Network 
(NREN), held in Monterey, California on 
September 16-18, 1992. In addition, it in- 
cludes policy papers dealing with the NREN 
from eighteen organizations which broadly 
represent NREN constituencies in government, 
education and industry. The text of the 
papers may be found in Appendix A. The 
report is intended to provide context and 
reference material for future deliberations on 
the NREN by the United States Congress, 
federal agencies, and other bodies with a 
policy role m the development of the 
network. 

The NREN is one of the major components of 
the High-Performance Computing Act of 1991 
(PL102-194). Section 102(a) of the Act states. 
"The Network shall provide for the hnkage 
of research institutions and educational 
institutions, government and industry in every 
state." 

In the Act. Congress posed six NREN policy 
questions and asked the Director of the Office 
of Science and Technology Policy (OSTP) to 
provide a report on the questions by December 
9, 1992. The questions, from Section 102(g), 
are: 

"(1) effective mechanisms for providing op- 
erating funds for maintenance and use of the 
Network, including user fees, industry support 
and continued Federal investment; 

(2) the future operation and evolution of the 
Network; 

(3) how commercial information service 
providers could be charged for access to the 
Network and how Network users could be 
charged for such commercial information 



services; 

(4) the tcchnologiCc.l feasibility of allowii.j^ 
commercial information service providers to 
use the Network and other federally funded 
research networks; 

(5) how to protect the copyrights of material 
distributed over the Network; 

(6) appropriate policies to ensure the security 
of resources available on the Network and to 
protect the privacy of users of networks." 

These policy questions have evoked wide 
interest amongcurrent and potential users of 
the NREN, as well as among organizations 
associated with development of the net-work 
and with the delivery of services on the 
network. Assisted by financial support from 
the Networking Division of the National 
Science Foundation, the organizers of the 
workshop undertook to develop an informed 
comnrtentary on the major issues contained in 
the Congressional questions. 

Participants in the workshop included 
eighty-one individuals representing orga- 
nizations in higher education, the library 
community, K-12, industry, foundations, and 
network providers. Names and affiliations 
are shown in Appendix B. 

Major Issues 

The workshop provided time for lively 
discussion both in small groups and in plenary 
seS5nons. A number of conclusions about major 
issues were shared widely among the 
participants: 

• The High-Performance Computing Act and 
the current Administration's High- 
Performance Computing and Communications 
program are important first steps toward the 
realization of a national network. The 
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Congressional intent to "promote the more 
rapid development of an information 
infrastructure" should be met through wide 
participation in the emerging NREN system. 

• The NREN should be more than a program 
supporting high performance computing. It 
has the potential to: 

• facilitate development of the National 

• Information Infrastructure, 

• provide tools for increasing the effec- 
tiveness of research, education and 
technology transfer at all levels, and 

• demonstrate network applications and 
technologies which can aid in ad- 
dressing critical social needs. 

• Sonr>e members of Congress and others who 
have been involved with the prior devel- 
opment of research networks appear to as- 
sume that the NREN will bo a federal net- 
work of dedicated physical links. In contrast, 
the workshop participants see the NREN as 
a national network program whose advanced 
transmission requirements will be met by the 
rapidly evolving commercial communications 
infrastructure of the country. 

• More emphasis should be placed on nr\aking 
the NREN a truly national program which 
includes strategic partners in higher 
education, state government and industry. 

Rccoinmendation& on Policy Questions 

The specific Congressional questions servo 
to test the conunonality of visions of the 
network, its services, its governance and 
funding. The workshop discussion of the 
questions reflected general agreement that; 

• Historical models for the evolution of the 
NREN such as the highway system, 
telephone system, national electrical power 
grid and the agricultural extension system all 
contain elements which may be useful in 
developing the NREN. However, workshop 
partidpants believe that historical 
precedent must be balanced with empirical 
experience gained from actual network 
implementation. The final shape of the 
NREN, and its balance of public and private 
activities, will be unique. 

• Federal funds for the existing interim 
NREN (principally NSFNET) have been 
significantly leveraged by non-federal funds 



provided through a variety of means such as 
user fees, industry support, suie and 
university investment. However, the total 
funding currently available falls far short of 
the amount needed to realize the goal stated 
in the Act of connecting research, education 
and libraries at all levels in every state. 

• NREN governance currently irKludcs 
Congressional oversight of an Administration 
program involving multiple agencies as well 
as coordinating and advisory committees. 
While this structure may work for the 
current federal program, it is not likely to be 
sufficient for the development of the NREN 
as A nah'onal program, since major investors 
and stakeholders currently participate at 
most in an advisory capacity. 

• As the NREN and other large scale com- 
puter networks continue to expand and gain 
use for a wide range of activities, both 
institutional and individual, the Congress 
must be sensjtive to possible needs for revision 
and strengthening of federal statutes, 
regulations and policies covering security and 
intellectual property (i.e. copyright) 
protection. 

• Charging for commercially provided ser- 
vices is technologically feasible and can be 
dealt with during NREN implementation. 

Odier Issues 

Goals and expectations for the NREN 
system are high, and there is a mismatch 
between those expectations and the resources 
of the communities which Congress irKluded 
in the scope of the network. In its 
forthcoming review of NREN progress. 
Congress can significantly contribute to the 
development of a national consensus on the 
future of the network. Among the possible 
steps identified by workshop participants 
are: 

• Establishment of a National Commission 
charged to develop, in collaboration with all 
involved constituendes, a detail<*d plan and 
program for the NREN; 

• Development of a more comprehensive 
approach to the inclusion of all federal 
agendes in the NREN, as well as broadening 
the role of the current agendes; 

• Creation of a public sector governing body 
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ioT the NREN, such as a federally chartered 
non-profit corporation, which would serve to 
nx>bili^c aixJ energize the public and private 
partT>er$hip5 which are essential to the 
sitccess of the overall luitional effort; 

• Reaffirming and further defining the role of 
the federal government in the developnKnt of 
the NREN system; 

• CompleTnenHng the NREN program with 
support for Grand Applications, such as 
n^iC2l care, lifelong leai^ing arxi 
manufacturing, which would focus 
development efforts on areas of critical 
n?'ional importance. 
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Appendix; II 

Consortium for School Networking 

P.O. Box 65193 
Washington, DC 20035-5193 
202-166-6296 (872-1318, fix) 
cosnfibUnic.bitnct 



May. 1992 

MISSION ST ATE^vtE^^: for the consortium for school 

NETWORKING (CoSN) 



Tvougr :crrput*ir ner^orwng, the Consortium will help educators and students access 
:n/onT^anrn ind ccrrjr^unjcaaons resources that will increase their productivity, professional 
competence, and opponuruties tor learning and collaborative work. 

The Consornum advocates the following goals: 

Tr.e t;mely deploymeni of the national research and education network, so that educators 
and students at any school can communicate with each other and access a wide variety of 
information and data 

The development and distr.bution of network -based information resources for schools. 
These resources should include exisnng matenals produced with funding from federal and stale 
governrrents as well as novel rrute.-ials adapted to this new communications medium. 

• The development of the human resources needed to make full and efficient use of 
networks through staff development programs, educational materials and software. 

Th.e Consortium for School N'etwcrkmg is an institutional membership organization with 
mdlv^duat aifihate members. There are three categories of members: 

Professional: Institutions and organizations from the public and private non-profit 
sectors with an interest in K-12 education are eligible for Professional membership. This includes, 
but IS not limited to: all educational institul.ons. both public and private; libraries and museums; 
regional, state and national departments of education and other governmental agencies; 
educaaon-relaled organizations such as research institutes; and telecommunications 
organizations and agencies. 

Business- Corporabons, trade associations and other organizations from the for-profit 
sector with interests m K-12 education and networking are eligible to be business members. 

Individual affiliates: any individual interested in K-12 education not representing a 
professional or business member organizauon may join the Consortium as an individual affiHate. 

CoSN IS incorporated as a not-for-profit organizanon in the District of Columbia. Application for 
301 (c)(3) status has been made to the Internal Revenue Semce. 
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Officers and Members of the Board of CoSN 



Qmr of Ove Board: 
Vice-chair of the Board: 



-Connie Stout, Prognon Director, Texas Education Network 
Gwen Solomon, Director, The School of the Future, New York NY 
John Qement, Director, EDUCOM K-12 Networking Project 
Art St George, University of New Meidco, Albuquerque 



Executive Director 
Seoretaiy-treasuren 



Members of the Board: 

Robert D. Carlitz, Professor of Physics, University of Pittsburgh, Pittsbxirgh PA 
Woody Kerkeslager, Vice President - Government Affairs, AT&T, Basking Ridge NJ 
Jim Luckett, Executive Director, NYSERNet, Syracuse NY 
Jan Meizel, Network Manager - Teacher, Davis Senior Mgh School, Davis CA 
■Frank Odasz, Director, Big Sky Telegraphy Western Montana College, Dillon MT 
Paul Reese, Teacher, Ralph Bunche School, New York NY 

Bill Schmid, Director, Florida Information Resource Network (FtRN), Tallahassee FL 
Bob Tinker, Chief Science Officer, TERC, Cambridge MA 

Gary Watts, Senior Director, Natiorul Center for Innovation (NON), National Education 
Association (NEA), Washington DC 
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EDUCOM 



February 16, 1993 



1112 SixtMntn StTMt NW 
WuhMiglQfl. OC 20036 
202 S72-4200 
FAX 202 ITS-Ult 



Representative Rick Boudter 
Chairman, Subcommittee on Science 
U.S. House of Representatives 
Washington, DC 20515 

Dear Chairman Boucher 

I am pleased to respond to your invitation for additional recommendations 
for improvement of the provisions of the High Performance Computing Act 
(PL102-194) relating to the National Research and Education Network. As i 
stated in my testimony before your subcommittee oh February 2, EDUCOM's 
view is that the federal effort to advance the technology and use of computer 
networks for research and education has been a success, and our suggestions for 
further refinement in the legislation should be viewed in that light. 

Since 1988, when the basic elements of the NREN program • which became 
part of the HPC Act - were first put in place, there has been a rapid evolution in 
many areas of computer networking. The Internet has grown from a highly 
limited and specialized federal agency research network to a worldwide 
enterprise with well over a million connected computer systems and a 
substantial amount of purely commercial use. As Mr. Tauke and Mr. Kay 
indicated in their remarks to your subcommittee on February 2, Internet 
technology is rapidly becoming the base upon which a national information 
infrastructure may be developed. This is a highly desirable and serendipitous 
result of the federal investment in NSFNET, which comprises a major portion of 
the Internet. 

However, this rapid evolution also requires an updating of the focus and 
structure of federal networking Icjjislation. The Congress is already addressing 
this challenge in the work of yoxic subcommittee, in bills already introduced such 
as S.4 and HR, 820, and in the deliberations of Chairman Markey's Telecommuni- 
cations Subcommittee on which you also serve. 

It is too early to know with assurance the outcome of Congressional work in 
this session on the Nil and the NREN, but for the purposes of my remarks on the 
NREN, I distinguish it from the national information infrastructure at the level of 
the physical telecommunications facilities of the country. That is, the federal 
NREN program should be viewed as highly related to but separate from the 
information infrastructure programs which fall under the domain of federal 
telecommunications policy. 
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I have several recommendations concerning the future of the NREN for your 
consideration: 

(1) NREN Goais. There is a danger that access to the NREN by educational 
institutions may be hindered by premature termination of federal investment in 
network connections and in the provision of connectivity among institutions. 
Section 102 (b). Access, of the HPC Act provides a reasonable statement of 
Congressional intent in this regard. However, no measures of progress in 
achieving this access goal have been established. As you observed in your 
remarks to the National NHr92 Conference last March, the "benefits of the 
NREN should flow to the nation broadly and not to a narrow few." EDUCOM 
believes that a reasonable goal for access is to have a majority of the nation's 
educational institutions connected by 1995, and essentially all of them by the end 
of the decade. 

(2) NREN Applications. EDUCOM strongly endorses the new emphasis on 
developing applications for the NREN which address pressing national 
priorities. As 1 stated in my testimony, the proposed areas of health care, 
manufacturing, lifelong learning and digital libraries are all excellent areas in 
which federal investment now will reap large future benefits in both the public 
and private sectors of the economy. I would make a point that echoes the 
statements of other witnesses. It is essential that the process by which federal 
funds are invested in this work be based on consortia and other forms of 
partnership which effectively engage non-federal resources and organizations. 
The federal Cooperative Agreement Act which has been used so successfully in 
the NSFNET Parmership has not been used in other parts of the HPCC program 
and deserves more attention outside NSF than it is receiving. 

(3) NREN Management. In a time of national sacrifice to bring the federal deficit 
under control, it is not desirable that costly new administrative structures be 
created for the NREN. Sections lOl (a) and (b) of the HPC Act already provide 
for reporting and advisory mechanisms. My belief is that the new Adminis- 
tration could fulfill many of the management needs of the NREN by imple- 
menting these provisions of the law. In doing so, they should be mindful of the 
very widely expressed view among non-federal participants in the NREN that 
the program needs to adjust its focus so that it is a truly national, as opposed to 
federal, undertaking. In addition, there are other steps that can be taken within 
existing statutes if future oversight by your subcommittee reveals a need for 
further strengthening of management. 

1 hope that you and the subcommittee staff find these suggestions useful. I 
would be happy to arrange for further discussion at your convenience. 
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Mr. Boucher. Thank you very much, Dr. Heterick. 
Mr. Tauke. 

Mr. Tauke. Thank you, Mr. Chairman. It is a real opportunity 
and a great pleasure for me to be here before this Subcommittee 
and have the chance to testify on important commurdcations issues. 

As I look at this leadership team of Boucher and Boehlert, I 
know this Subcommittee will be a public policy powerhouse in tiiis 
Congress, and I think you are off to a good start by focusing on 
communications issues. 

I have submitted written testimony which details, perhaps more 
than you want, some of our observations about NREN and the 
HPC. But let me take a few moments here to first try to put some 
of these comments in a bit broader context and tihten share a few 
of the key thoug^its with you on these two items that are of espe- 
cially concern to the Subcommittee. 

I think it is critically important, as you and the other Members 
of Congress contemplate communications poUcy, that you imder- 
stand the need for a new commxinications policy in the Nation. The 
technology and the marketplace that were tiie basis of the old pol- 
icy have simply gone away. The technology has changed; the mar- 
ketplace has been dramatically altered. So we need a new poUcy. 

President Clinton and Vice President Gore in their campaign did 
a wonderful job of educating the Nation about the need for a mod- 
ern commxmications infrastructure. They talked, when they talked 
of infirastructiu^e, not just of roads and bridges but of information 
highways. That understanding and their commitment to a commu- 
nications infrastructure is a very good place to start in this policy 
discussion. 

It is true what they say, that the information infrastructure will 
increase economic development in the Nation, will improve the 
quality of otir Uves, give us better educational institutions, higher 
quality/lower cost health care. 

But the primary policy objective that we believe that you and the 
other Members of Congress should have as you develop commu- 
nications policy is imiversal access. Just as in the days of the 1934 
Commtmications Act the thrust and goal of policy was universal 
service, today as we enter a new information age, the concept of 
universal access is the concept that should be tiie goal of policy. I 
think that is a legitimate goal of government, and I believe it is 
the right goal for public poUcy. 

I think that a common vision of the information infrastructure 
that has developed will flow from that policy. The vision must be 
developed by government, the private sector, and key user groups. 

In that context then, let* s talk a Uttle bit about the National Re- 
search and Education Network known as NREN. NREN is cer- 
tainly part of that vision that we should have of communications 
policy in an information infrastructure. It is a key element of the 
infrastructure. But I think sometimes there are misunderstandings 
about what NREN is or should be. Often it is compared with the 
interstate highway systems, and in many ways that is correct; it 
is a highway, if you will, that can bring the Nation together, that 
oflFers economic benefits to the Nation, just tis the interstate high- 
way system did. 
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But there are key differences that have a m^or impact on the 
role of government and of public policy. First, communications net- 
works are not fixed, stable structures. On the other hand, they are 
structures that are very flexible and ever changing. The technology 
is changing rapidly, and so, therefore, the networks are constantly 
evolving. 

Secondly, interstate highwajrs are dififerent fi*om the information 
infirastructure because with interstate highways government was 
really the only one that could build those highways, due to the 
massive nature of the commitment that was needed, d emand for 
rights-of-way, and so on. So government was the ordy one thet 
could build the highways, but, on the other hand, the application 
or users of the highway were available from industry— cars, buses, 
trucks, they were all there. The highway, that was built by govern- 
ment, improved the usefulness of the users' applications. 

The information infi-astructure is, in a sense, just reversed firom 
that. The industry out there is already building the highways and 
probably is better suited to do so becaxise of the nature of that in- 
formation highway, but the applications are not readily available. 
Information access for schools and hospitals simply doesn't exist 
today. The appUcations that government needs to provide or help 
provide will improve the usefulness of the evolvinpj network. That 
is why we believe that as you focus on this area of poUcy, that you 
should try to direct government investment on research, to re- 
search, to user-friendly applications, and to training programs. 

We believe that the purpose of government investment should be 
to bring the benefits of information technology into the everyday 
lives of Americans. We believe, therefore, it is appropriate for you 
to subsidize certain users that are performing an important social 
pxirpose, such as educators, or health care providers, libraries. I 
think it is important, however, that you not build or operate, or 
government should not build or operate, general commxmications 
networks. And, of course, I could not let the opportunity pass with- 
out observing that government should Uft the legal and regulatory 
barriers which inhibit the deployment of the infrastructure. 

One final thought. As I, a non-tekkie, have tried to understand 
the high-performance computing program and NREN, I am struck 
by the imcertainty relating to policy. It is true that this is an evolu- 
tionary process; the network is evolving, concepts surrounding it 
are evolving. Nevertheless, there is a lot uncertainty about wnat 
NREN is and what Congress intends it to be. There is uncertainty 
about how it is supposed to work. There is a great deal of imcer- 
tainty about the decision-making processes that affect the network, 
and there certainly is uncertainty about what the proper role of the 
Federal Commimications Commission, among other agencies, 
should be. 

In my written testimony, I have attempted to offer some sugges- 
tions about how the policy can be developed and given a little more 
clarity, perhaps reduce the uncertainty. This is very important 
work that the Subcommittee is engaged in. If the proper pubUc pol- 
icy is adopted, we can realize the benefits envisioned by President 
Clinton and Vice President Gore and you, Mr. Chairman, and 
many other Members of this Subcommittee, and that vision is a 
better Ufe, a higher standard of Uving for all Americans. 
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STATSfEirr OF HOM. TQH XAOKK 
VICE PB£SIfiEIIT« GOVEtWMZHT AITAIU. tmOX COIMBATIOII 
BSFOIZ HE SCXEMCX SUKOMKITm OF nB 
HOUSE SCIEICC£» SFACE AKD nCmOIOGX COMMITTEE 
Ftbniary 2, X993 

Hr. Chairaan: 

Thank you for the opportunity to' ttatify baf ora thii 
tubcowittac. My name if Tott Tauka and I aa Vica Fratidant, 
GovarnMnt Affaire for MTIIEX Corporation. MTHEE it a Eacional 
Ball Operating Company (RBOC), and tha KIIIEZ family of cospaniat 
includat Maw Tork Talaphona and Maw England Talapbona and 
Talctraph Coapaniat. Maw York and Maw England Talapbona provida 
voica and data aarvicai to toaa 12 aillion Cttttoaart in tha 
northaatt TJnitad Statat. 

Mr. Cbairaan, you bava baan a laadar in proaoting public 
policy which ancouragai tha davalopwcnt of tba nation*! 
talacoMunicationi inf raitructura. On bahalf of ay industry, and 
tha ailliont of cuatoaart that banaf it froa iti tariricat, I thank 

you. 
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It ii critical that vt dtvtlop a coMon Tiaion now of Uhtit 
the national inforaation inf raatntcturt abonldl b« in thraa to fiva 
yaara. Thii viaion ahould ba davalopad Jointly hy covamMnt, 
private induitry and tha key mar cooBonitiai. The transition 
atepi neceaaary to •ove froai today < a talacoaMmicationa networka 
to the viiion of a national information inf raatmctnra need to ha 
defined. Thaie atepi involve both tachnolosical and policy 
traniitiona. By devalopin( a itata^f-tha^-art inforaation 
infraitructure* ve will iaprova tha quality of life, incraaia 
educational opportunitiei, provide batter health care* create joba 
and itrensthen U.S. coapetitiveneae. 

The nation* a telecooBunicationa inf raitructure it aade up 
of aany coHninicationi and inforaation netmrha - loae (overnaent. 
foae private - that generally are able to interconnect with each 
other. Thii inf raatructure ia a valuable national resource; 
development will enhance it. 

In addition to the telecoaaunicationa inf raatructure. there 
are inforaation networka built by (ovarnaent. the computer 
induitry « and other private troupe. In thii aix of 
telecoaaunicationi, coaputer and (overnaent networka* loae were 
developed Jointly; aoae were eubiidixed and loae ware not. 

Catabliihinc the proper policy fraaewcrk to evolve froa the 
current aix of networka into a coherent fraaework ia eeeantial. 
Thii policy fraaework ahould: 
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1) Enrarc that all AMricant hart aeetii to the benefits 
of the l&forMtion ate by reoevinc the nation*! 
coaiitaent to nni venal lerviee; 

2) Eccourace cospetition by prOMOting the development of 
interconnected public ivitched aetvorka to all 
provider! of information: 

3) Encourage innovation in both application! and 
leadinc-ed(e tecbnolocy; 

4) Promote the development of neer-f riendly application! 
vhich will meet epecific eocial objective! • e.^., 
improved education and health care; and 

5) U!e limited government fund! to leverage private 
inveetment and achieve appropriate economic anO 

public policy objective!. 

In developing the!e policie!« KTHZZ believe! there are 
thinct tovernment ehoiild and thould not do. 

Government ehemid : 

1) Xncourase the continued dev!lopment of a modern 
communication! inf ra!tructure by taking full 
advantaae of private^eector capital and 
communication! expert iee; 
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2) ?rovid« rtiourctt for th« d«v«lopi«t and d«ployi«t 
of HOT ttchaologiti «2id iiicr-fri«&dly application: 

3) Providt ftmdi to mtititi such aa achoolt, raiaarch 
inititutioni. librariai. and haalth cart providari to 
tnabla thm to Mat thair c o — uni cation and 
information nttdi and daralop profzaM which 
asphaiixa tha vast natvork applicationa available to 
uiari; 

4) Encourage collaboration aaong covamMnt, industry* 
acadeaia and hey nier groups ; 

3) Foster the developMnt of standards to ensure 

intcrconnectivity and efficiency: and 

6) Take the lead in resolving issues related to 
security, privacy and intellectual property. 

CovernBent should not: 

1) Build or operate cowercial netvorha; or 

2) Subsidize general usage of coMinications networks. 
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Thii ttiti^cmy covtri nrnvm priury topics: 

1) The dtv«lop«eiit of « national riiion; 

2) A britf revitw of the dtrtXopi&S c a ■iiini cation* and 
data larvicct off trad by nxwuL; 

3> D€iirable characteriitici of a national infomation 
inf raitmctnre; 

4) A policy franawork for a national information 
infraitnicturc; 

5> Additional rccooiendationi for leaitlation; 

6) Lct^l and rejulatory iapcdiaentt to the developnent 
of the infrastructure; and 

7) aetponte to lubcoaittee inquiries. 

I. nfVglJ>PTtK A VTSTQM 

The ittpport for a national information inf raetructure and 
the benefit! it can provide to society it widetprtad. A 
groundtwtll of activity it bringing together key ttakeholdert , 
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including K-coll«s« tducatort, «aiiv«rtiti«t, libraritt, sov«niMnt 
and t«rvic« provider indnttritt (for msamplm^ iafoxmation* 
ttltcoMunications • and coi^ttr) tad orgaaiutioii* r«pr«sntinc 
thci€ «ad othtr groups « such as XDOCOM. Ibass kay 
cross-industry/cross-staksholdtr groups art davalopiog a constnaus 
vision of tht futurt national inforaatioa iaf raatmcturs and tht 
policy and technological transition staps aactssary to rtalisa 
that vision. Wt art activtly participating in aany of thtsc lity 
efforts and fully support thsa. Such afforts will provide 
crost-industry/cross-staktholder advict to tht ftdtral govarnatnt 
in s conttructivt vay that vt htlitvt will acctltratt ths 
dtvtlopatnt of a national infomation inf rastmct^it. 
Contributions of industry groups — for tzaapltt tht Co«^ttr 
Systtas Policy Projtct*s (CSPP*s> paptr tntitltd *Ttrtptctivts on 
tht National Inforaation Inf rastructurt** art htlping tht nation 
undtrstand tht issuts confronting it. 

XI. TffiS WTlgl WETVQK 

It is important for tht subcoaaitttt to undtrstand tht 
transition that is now occurring within tht cownni cations 
nttworks of Aatrica and tht invtstatnts that art being aadt 
towards this tnd by HIKEX, local txchangt carritrs, and othtr 
coamnications eoapanits. Tht industry is in tht final stages of 
deploying technologies which will provide the capabilities 
rt^irtd by our futurt ' inforaation inf rastructurt. This 
inf rastructurs will provide acctts to high-perf oraaace networks 
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and lervicei to thoic uieri in education, rtacarch ixwtitutionf 
and other tectora wJio require thii bi»h-end capability. Horeover, 
the industry will deploy an inf raetructure that provide! teneral 
acceis to future information higbvayt for all aessentt of our 
■ociety, lin);in€ buiineitet, ichpoli *nd reiidencea to an 
increasintly valuable national retource* 

The firat etep in thii plan bejan over thirty yeari ate 
when ditital technolOfie» becan replacing analoft. The industry ie 
currently in the eecond Mjor etep, deploying fiber, and haa 
recently bejun the third etep, lubetantially uptradint the 
intelligence in the network. Finally, the induttry ie currently 
purtuint te»tbed technolosiei that will create new information 
infrastructure opportunities. Each is described below. 

A. TTO^^"^"ti tif M Pirital Infrastructure 

Since the 1960s, the Bell System and later the »OCs have 
been involved in an evolutionary process of transformint the 
analot telephone network of the past into a digital infrastructures 
capable of supporting not only voice but information transport as 
well. In the 60«s the industry began by digitising the 
transmission facilities in major metropolitan areas. By the 70»b. 
technology had progressed to where the first digital switches were 
introduced . 
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En4-^tD-«nd digital conntctivity it »ow aa acbitrablt 
raality aad not juit a viiion. Tha firit ttaga ia thii it .tba 
increatinf availability of Inttgratad Stnricat Digital Katiioxk 
(ISDH), which by tht ■id-90't will b« availabla to th« vajority of 
tba lutiott- Tbit it aa iaportMt capability ufaicb will link aora 
and ■ora ut«rt to a growing infonatioa infrattmetnra. Bvan with 
tlit liaitad pan«tration of ISWI to data, tba availability of 
and-to-and digital coHunication it tignif icaatly affactiag tba 
way paopla cowninicate and axcbaaga iafoxaatioa. Stiaulattd by 
tbit anvironaant. advanctt in ridto conf araaciag, Biiltiaadia 
coMKinicationt. and infoiMtion natworkiag ara baing »ada pottiblc 
thro«|h acctts to tbit capability. Tbtta tarly ianovationt ata 
halping to btttar dafina toM of the capabilitiaa raquirad in tba 
biKh-parfora>.nce network* ♦ including tacbaologiat that cxcatd tha 
capabilitict of ZSXXN. 

B. yih^r Qp^ir F>cilitia« 

Tba dacadt of tha iO*t taw the introduction of broadband 
f ibar facilitiat into talaphonc coapany nttworkt utiag tht digital 
tcchaologiat. In tha 90 *t accatt to tbit fibar highway it baing 
providad to tba and uttr. Fibar alone howtvar, wonld prodnca few 
bancfitt without tha advanctt that havt occurred in twitching 
tachnologiat . 
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The CO— on tIw in tht latt 80* ■ ms that a public 
broadband netifork would not be availablt for a decade or aore. 
But NTNEZ will begin iaplMentation of broadband tiritchinc 
technology supporting public networl^ lerYlcet this year. Ve have 
worked with hey industry groups and with vendors to greatly 
accelerate our planning for this technology. As importantly, for 
the first tiae, we have worked closely with the coi^ter industry 
to ensure that our network plan fully Mats the infrastructure 
needs of this key industry segnent. This has been done on a peer 
basis, in different industry organizations , with contributions 
fron all interested parties. 

HTKCX*s planning contemplates extending the digital network 
so that it becoaes a public broadband network. To quote Chairnan 
Boucher: '*Xn building our superhighway we are also planning the 
access roads and exit raaps which will carry such information into 
our homes.'* It is the integration of key networks and 
technologies which will provide the true value for the national 
infrastructure. Looking beyond near-term needs and planning for 
the future, KYH£I is engaged in experimentation and vendor 
discussions which, in this decade, will result in extending the 
high performance network to individual residences enabling 
services such as WDTV and advanced multimedia communications to be 
offered to the home. 
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Th« final tlcMnt that yill help integrate thete diveric 
capabilities it the increating intellifeace that ii bei&f 
introduced into the network. The Intelligeat network haa, in 
fact, becoM an indvitry bussword, portending the significant 
changes that are nov beginning to occnr. The Intelligent network 
will provide the link between coMonication capabilities and 
coMputing capabilities. Sinply, co— un icatioos networks are 
increasingly acting under control of coeiputer architectures which, 
in addition to supporting the current functionality of the 
network, allow new services to be introduced quickly on a global 
basis. In addition, the technology will perait control of 
coMninication networks to be directed by other coaputing systeu. 
empowering owners of those systeas to provide new services to 
themselves . 

The first phase of the Intelligent Network is being 
inpleaented now is the conteact of our existing digital networks. 
For example, the technology permits new flexibility in how SOO 
numbers are administered and used both by comi un ication companies 
and end users. The Intelligent Network will, in the future, 
facilitate the development of new services and allow custosMrs to 
integrate their information technology into the public network. 
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For the future HTHEZ ii working with orsanisationt ttich at 
Bellcore on nore advanced ■odcla of the Inttllic«nt network. We 
expect to deploy thit new centration of coi^tiiiC ttchnolocy in 
concert with our broadband technolotiet. Zn fact, auch 
capabilities are essential if the future vision of vultittedia 
cottBunications and inforsation infrastructure is to be fully 
realized. 

D. HgalthcTg and Educational Applications 

Advances in transmission and twitching capabilities, video 
phonei. Hith-Dcf inition Television (HMV). and computers are 
forcint the convergence of. what have been traditionally viewed as 
separate and distinct services. An element of aanasin^ this 
convergence is soMthint NTHEZ has worked on with hospitals in the 
Boston area. Media Broadband Services <MBS> is a network-based 
visual coMunication capability which permits real-tise sharing of 
iMte> in support of collaborative work aaon^ ceocraphically 
dispersed locations. Four participants* Massachusetts General 
Hospital. Children's Hospital. New England Medical Center and 
Brithaa and Vosen's Hospital are usint MBS to transfer aedical 
iaages. link physicians, view heart catheterizations and siaulate 
surftical activity. It has the ability for two or sore parties to 
have a mtlti-Aedia ^'conversation.*' Since voice, pictures and data 
have differint "inf oraation density,'* their signals need to be 
synchronized and packaged for effective coMuni cat ions. MYHJUL has 
developed prototype network services to ensure that people 
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particlpatint in «iltl-^dU ••coaTtriatlonf ar« looki«S at the 
•ut iMMfM lAilt tbty orally diicnsi tbam. 

In ti!nc«tion^ tht Hm York Pttnork. TOKP. li on« of tht 
' aoit t«chr«)loglcally advanctd n«t«orklag «f forti in tht country. 
It will link Corntll TtoiTtriity, Syracnit IJalTtriity. tht Itoittai 
of Scitnct and Ttchnology in Syracntt. and »0M labt (tht rtitarch 
center at Griffith* Air Forct hatt) and alio Colnhia and 
Polytechnic Unlveraititf with tht KTHEX Scitnct and Ttchnology 
Center over the public ttltphont nttwork for tht purpoata of 
reaearch and tconoaic devtlopawnt. Hew lork Ttltphont ia 
■upplying tht wlti^dia. fiber optic gigabit nttwork. Tht 
ttchnology involvtd, Synchronoua Optical Uttwork Tranaaiaaion 
(SOKET) awitched over Aaynchronoua Tranaftr Hodt awitchta (ATM), 
ia the leading-edge network ayatea. On thia network, the tntirt 
Encyclopedia Irittanica can be tranasitted in one aecond. 

Aa a final tzaaplt* HTHEX aupporta ore of fivt nationwidt 
teatbeda evaluating technologiea and deaigna for the propoaed 
MUM. KTHEZ ia one of aeven inatitutiona participating in Project 
Aurora* a project which will link MIT. the Onivtraity of 
Pannaylvania. Bellcore and IBM in a high<-apted txperiBtntal 
Attwork by sid '93. 

Frojtct Aurora ia an tzctlltnt tzaaplt of tht valut of 
collaboration bttwtta iaduatry and govtraMat. fteding haa been 
Mde available through the Corporation for tht Kational Rtaearch 
Initiative (OOtX) under tht aponaorahip of both Dtftaat Advanctd 
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Retearch Project Agency (BAIPA) and national Scimct Foundation 
(MSF). This fimdins. hommrmt. it a raall part of tha ovarall 
cott. NTMEX and the otter BBOCa havt dirtctly fnndtd both of the 
participating univartitiaa throuch Bellcort. In addition, uxoul 
and the other carriers involved (Bell Atlantic and MCI) have 
contributed the broadband tranaaiaeion facilitiea ntceaaary for 
the trial and Bellcore ia costribotinc one of the ezpariaental 
avitchint technolosiea to be evaluated. Vhen completed thia year. 
Project Aurora will becoa« a tMy reeource in the early atepa 
toward National Reaearch and Education Metwork. (MREM). 

What I have deacribed ia an evolution that hat occurred 
over decadet repretentinc invcttaent in the aany billiont of 
dollar a and ude poeaible by aany advancea in both the 
coMunicationa and coaputer induatriea. The era ia juat beainnint 
in which the coamnicationa induatry can finally integrate theae 
key technolotiet and reap the proaiae of the inforaation 
inf rattructure we are deacribinc^ The capabilitiea provided by 
ISDH ahould be wide^epread by aid^decade. The all-diaital network 
will becoae a reality. The broadband inf raatmcture in place ia 
peraittina the firat fiaabit networka to be deployed thia year. 
Broadband acceaa ia available now and will be available to aany 
reaidencea by the end of the decade. Finally, the coaaunicationa 
indue try ia coapletin^ a fuaion of coaaunicationa and coaputina 
technoloaiea over the next eeveral yeara which will both increaae 
the flexibility of the network aa well aa perait cuatoaera to 
control network reaourcea froa coaputing reaourcea they own. Thia 
ia the reality we are now iapleaentin^. IfXlOEC looka forward to 
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th€ opportimity to psrtntr with gov^rflMSt, otter isdoitry 
pArticipantt and key ottr groopt in toninc tiM vitioo ootlintd 
above into a national infonation inf raatnctnrt. 

III. PgSTKAltJC aTftiftfrp»TgTTrg nr a mTTfWAT. TliFQKMATTQlt 

TMFKASTmnCTmug 

A national intonation inTraatructnra can brins tht 
benefit! of the infozaation age to all atsMnta of AMricaa 
•ociety, iMprovinc the quality of life and anbaacinc V.S. 
coapetitiveneaa in u incrtaaincly open global econosy. The 
potential benefit! to aociety will not be fnlly realixed if 
national effort! are guided by a narrow viaion focu!ed on the need 
for technology in !Upport of high perforaance computing. 
Therefore, we aupport a broad view of the lllSIf prograa which 
•treaaea the need to develop new networking technologiea, aa well 
aa aervicea and application! that will aerve the urgent aocietal 
needs of a broad range of uaera and induatriea. Both goala are 
abated by the Coaputer Syateae Policy Project (CSPP) and by 
legialation currently before the Congreaa. (Stt, The Inforaation 
Infraatructure and Technology Act (IITA), S. 2937, 102d Cong., 2d 
Seaa., Sec. 2(b> (1V92).> 

Univeraal acceaa waa, appropriately, not an objective of 
the MSmZT during the early period of technology developaent. 
lowever, it ia a neceaaary feature of a national infraatructure 
that aeeka to aupport hoapitala, C-college education and other 
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important lervicci that are widely ditperted and lacking in 
retourcea. At Cbairaan Boocher atattd in hia apaecb at Hct *92: 
"...the benefita of thia network ahoald flow to the nation 
broadly, and not juat to a narrow few.*' XJhiTtraal 
interconnectivity ia neceaaary to enaiare that any individual or 
inatitution that ia connected to a network aerrice provider haa 
aeaaleaa acceaa to all other individuala. orcanisationa and 
infornation aourcea in the aame aanner that a avbacriber to a 
local telephone company haa acceaa to all other aubacribera. 

SoM eziatint applicationa. auch at electronic sail, work 
well on today 'a networka. They are not »ore widely uaed; however, 
becauae sany potential vaera are unaware of their exiatenca. 
Other potential uaera find the interface difficult to underatand. 
Many other eziatinc applicationa that work well on today' a 
networka can «eet »any of the needa of uaera in the K-colle^e. 
library and other uaer coMunitiea. but they are not widely uaed 
for aiaiilar reaaona. The development of applicationa that: (i) 
have saaa appeal. (ii> have uaer-f riendly interfacea that allow 
for aisple and incxpenaive acceaa. and (iii> uae the exiatint 
inf raatructure ia therefore an intejral part of the broad viaion. 
Thia ia conaiatent with XITA. Section 4 (Applicationa for 
Education) and IXTA. Section 7 ^Applicationa for Librariea). Once 
the aaaa aarket ia created, we would expect market forcea to be 
the ujor driver of new applicationa. 

The development of new network technologiea and leading 
edce applicationa in aupport of hi(h perforaance cosputinc *nd 
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■ultiaedia coMonicmtion it alto an intecral part of the eaercinc 
infrastructure; thetc dcvelopaentt lay the foundation for future 
tervicet that will be ^ore widely deaandtd. Thit goal it ttattd 

in the IITA. Section 3. 

IV. A PQLTCY FRAMKUnwC FOa A WATTQMAL IHFQgMATIQH IWrKASTRUCiaEE 

It it important that the overall national 
telecoMRinicationt inf rattructure he developed with technically 
conpatihle tytteva bated on the bett technolotitt, ttandardt and 
tervices produced by the conputer, coMvunicationt and academic 
cOMunitiet. The ute of ATM and/or SOMET in all the citabit 
tettbedt tuetetts that the procett of tcchnolocical harsonisation 
at the technical level hat already be^un. However, a tiailar 
harnonixation of retulatory approachet with co«Mrcial needt hat 
not taken place. If thete regulatory ittuet are not addretted 
toon, there it a danger that NTKEX and other IXCt will not be able 
to contribute effectively to the inf rattructure « detpite the bett 
intent iont of all participantt . 

A. S^rtig^tir# 

To addrett the divert e needt of providert and utert of the 
information infrastructure, we propote a tytttai comprittd of 
separate Experimental Metuorka and Production Metvforkt. 
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ExpcriMntal Mtvorkt tboald eonaitt of: 

1) GovcroMiit tiipport«d ttttMt for Itadioc •df 
nttworkint ttchnolocT «ad applicationt rtquirinf t^tch 
ttcbnology, for cxa^lt, the Gigabit Ttatbada; and 

2) A high pcrforaanct national ttatb«d, e.g.* 
inttrconntcting tht four or f iTt aajor iuparconvattr 
rcttarch aitat. 

CxpcriMntal Nctworka aupported by tbc govtmMnt ahoold b« oatd 

only: 

1) To carry traffic diractly ralatad to tba azpcriMntal 
goala of thaat natvorka; and 

2) By tboaa raaaarcbara wbo naad to parfon applicationa 
tbat raquira tba advancad tacbnological capabilitiaa 
of tbaaa natvorka, and wbicb cannot ba parfora^d on 
Production Hctvorka. 

Thaaa Cxparittantal Hatworka will -b« davalopad by partnarabipa 
a»ong govarnaant. privata induatry and targat uaar ccwunitiaa. 
Thaaa partnarabipa, which can build upon tba long and auccaaaful 
collaboration batttaan induatry, acadaaia and gorarnMnt, can 
lavaraga tba govaraaant^a liaitad raaoarcaa to aaxiaixa aocial 
raturn. 
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Production Metworkt ibould contitt of present and future 
coBBercially ftvailftble coaauni cations networks. Production 
Hettiorks would: 

1) Be built, Banaced Knd operated by mtiple providers 
froai the private sector; 

2) Provide a vebicle for technology transfer froa their 
experimental counterparts; 

3) Offer eoMserciaX networking capablities to the 
business and residential population; and 

4) Serve all users, includiris the Research and Education 
CoaMunity« for those applications that can be 
supported by cosuaercially available network services. 

The covernaent, private sector and key user coMunities 
should jointly iaplesient transition steps to achieve this target 
structure. 

6. CoYrrpaestil Fupdiag For Witimml InfontatiQa 



In '^Technology: The Engine of Economic Growth. 



(September. 1992) President Clinton states that 



the 



governaent can serve as a catalyst for the private sector 
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devclopi^t of «n *«v«c«d national co«nlcatlon« natnork. . . 

In thii rola. tha gorara^t ihoald tmd th% followiac actiTitiai: 

1) Kaiaarch into applicatioaa and tarvicat that will 
provida for tha urgant naadi of tha broad ranga of 
utari in K-collaga adncatioa* haalth cara and 
induitriai critical for U.S. coipatitivanaM; 

2) Kataarch into uiar-f riandly accait *ad ma of tha 
natvotki at wall ai training prograM to pro«>ta 
broad utilization by all Mabari of lociaty; 

3) Diract fubiidiai to appropriata and-uiari ~ tuch at 
retaarch facilities • ■chooli. haalth cara facilitiai 
and libraries — to support thair accatt to and uia 

of Production Hatworlui: and. 



4) Technical development of the txperi»antal Network! t 
including continued support of the research and 
education co«inity'i contribution! to thi! effort. 

Theee fundi ehould be in tha for« of grants and should not 
result in govarn»ent* ownership or operation. The 
telccoMunications co«wnity has provided substantial resources to 
these joiat efforts, helping the goverwsent to leverage its funds 
effectively. 
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The creation of tvo conpontnt Mtvorkc wiXl strvt tnd uitrs 
by proaotini nttwork irtabllity- E^8ri««iitAl ll«twork« tlut art 
uied at teatbeda for bw techaolotiea vill nat improven 
functionalitiea» reaulti&€ in a level of reliability that ia 
unacceptable to thoac uaera who ate the network aa an integral 
part of their daily boaineaa activitiea. The partnerahipa which 
fora the baaia for Eacperiaental Metworka will ptrait the 
(overnaent to leverate ita limited reaottrcea to obtain the 
treateat aocial return. Similarly, the tranafer of technology 
f rott the Ezperisental Ketworka to the Productioo Networka will 
stisulate inveatsent by the private aector. 

The two-co«ponent atructure alao providea a fra«ewO£k 
uithin which the Reaearch and Education Coamnity can continue to 
be aupported while enauring all network aervice providera a fair, 
competitive aarket. Coveznaent funda ahould not aelectively 
advantage aoae providers and create a dia incentive for othera to 
enter the aarket. Thua, the aeparation between Production and 
Experiaental Networka would proaote atability, effectively uae 
liaited gov^rnaent reaourcea, proaote fair coapetition, and 
provide incentivea for private inveataent. 
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V, ft pPTTTQHAL H yTftMKEimATTnilS rOK I^EGTSLAIIQir 

As indicatta Mxlitr, we concur with the ttattd purpott of 
IITA, that technoloty developed through thii Hith Performance 
co«putin« pro|5ra» ahould alio apply widely in r-12 tdncation, 
libraries . health care and indnatry- Vt offtr ■•varal additional 
specific suue*tions for fntora Is^islation of this naturt: 

A. PrQg#>«« fo r D»v*lQy^tig Police 

To date, the process by which the U.S. has planned for the 
developaent of the information and ttlscoasnni cat ions 
infrastructure hai worked well. With the passace of the Sigh 
Performance Computing Act of 1991 and its creation of the NWI, 
however, there should and will hs significant chancts in the way 
in which the infrastructure will dtvelop. 

We need a more formal, open process whereby private 
industry and hey user croups, working totether with the 
appropriate goveriMent afencies. can develop coherent policies for 
the development of the communications infrast^-ucture. As the 
concept of a national information network broadens beyond the 
initial research-based HWW. we must determine how this activity 
intersects with the responsibilities of the federal Communications 
CoMission (FCC). 
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Ittfraitrnctptt 

Ai tcchaolosy d«Telop«d oo thm tzp«riMatal Kctvorks 
bccoMi tuitAbls for dmployuant in Prod«ctiM UttvorlLt, m 
tncouratc the eovenMMnt to facilitate tednology traatfer vitb 
tax and regulatory incantima . EKaaplaa of nth incantivea may 
include favorable depreciation treatMSit of iaiveatMat ia the 
inf raatructure, aad the tesporary auapenaioa of aoM regulatioca 
in feotraphic areaa where triala can be conducted. 

The legialation abould encourage FCC participation in a 
foritn in t#hich private induitry and appropriate govemMnt 
•genciea can adopt technical atandarda focused on 
inttrcoitnectivity between the networi^a. 

VI. I r/:TctATTvr iirftAt Aim mTfrnj^-m mr itgEDTMBCrs TO tm; 
r>r^i>wtm^ ftv Twr TwraACT^nrrner 

Aa described above, there are saay vaya goverxMent and 
private industry can work, together to provide a aodem 
iaf rastructure for the American public^an infvaatrvcture ready to 
deliver a wide range of applicationa to Africans to inprove the 
quality of life in our country. The technological capabilities 
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are constantly iaprovinj^ and the public it bacinning to understand 
the wide ran^e of applications that aay soiwday ha available to 
tbea in the inforaation ace. But as wa worm toward this vision, 
there are aany outdated lavs and retulatioxis that art slowing the 
process and har«ini America's international competitive position 
in coaaunications . 

Where the telecocauni cat ions and cable industries developed 
under regulation, the computer industry devtloped as a competitive 
induttry. A« the technologies converts, it is tiae to reviaw 
these outdated rules to determine « tramtwork that allows the U.S. 
to optiaixe its technological capacity. 

One exaaple of a barrier which affects the infrastructure 
is the Modification of Final Judtment (HFJ).^ In the exaaple 
of HKEH deployment, the restriction on the RBOCs, which generally 
prohibits coaauni cat ions from onft Local Access Transport Area 
(LATA) to another, puts RfiOCs at a disadvantage when competing to 
provide network or information services. This disadvantage 
directly impedes technological innovation. 

In addition to the HFJ, restrictions on telephone 
companies' ability to participate in the provision of cable 

T. Onitgd Stating v. Aaerican Telephone and Telegraph Comyanv. SS2 

r. Supp. 131 (D D r 1982^ . 
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telcviiioa lervice* redocei the inctntiwt tor linr««t»«iit . At 
N«f92. ChaitMn Bo«ch«r itated: timm has c« nhTO m Kave 

to tive tht teltphont Indoitry a fair opporttmlty to co^tta and 
to offer cable iarricai." Thia liaua. and outdated regulatory 
require«eiiti for pricing, depreciation and other critical areas 
ihotild be reviewed and modified to encoarage the deploy^nt of the 
best possible infrastructure* 



VII « pFgWltlSr. TO gmrOMMTTTCT IIIQPIKY 

Finally, I would lihe to turn to the two specific purposes 
of this hearing, point to the sections of this testinony which 
bear ■ost heavily on those purposes, and nahe specific 
recoaaendations . 

The first purpose of the hearinf; is to review the procress 
on plannint ud inplesentinc the federal Hith Performance 
Coaputint (IPC) procraa, in particular, assessing the development 
to date of the lOtSt in light of the goals and character is it ics of 
the HUM specified in the authorising statute, and coMenting 
whether the forthcoming WSF solicitation for operation and 
nanagenent of the KSFIiet will be positive a step toward achieving 
the HREN goals. 

The ligh Ferforaance Computing Act of If 91 (HPC Act). 
PL 102-194. Section 102(c)(3). states that the Ketworh shall "be 
designed, developed and operated in a manner which fosters and 
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Mintaint competition and private sector invtttMnt in hish-tpeed 
data networking vithin the tclecoMmnicationt industry.** Although 
tovernaent funds have been greatly Itveragtd and this nstds to 
continue, this ttattd goal siaply cannot happsn sffcctively or 
efficiently under the current structure of goveruMnt funding and 
tubtidixation. To achitvc this goal, wt urgs ths cosBittte to 
adopt the recoaaendations described in Sections ZZZ through V of 
this testiaony. 

Our view of the forthcoming NSF solicitation, based on a 
presentation by Steve Volff at the Dscsabtr 17, 1992, rsdtral 
Networking Council Advisory Coaaittec (FMCAC) aeeting, is very 
positive. The HSF has given consideration to the coaaents 
provided by aany parties and aadc substantive changes based on 
thote coaaents. Ve believe it is the intent of the HSF to support 
the developaent and iaplcaentation of policy routing on the 
network which provides a aechanisa for the Fraaework for a 
National Znforaation Infrastructure as outlined in Section IV of 
this testiaony and thus facilitates the attainaent of the mZH 
goal quoted in the previous paragraph. Ve urge the MSF to proceed 
as swiftly as possible to coaplete the developaent and 
iaplcaentation of policy routing. 

The second purpose of the hearing is to obtain 
rccoaaendations for legislation to expand the IPC Act and coaaent 
on the structure and contents of the IITA introduced in 1992. 
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The IXTA acpandt th« scope of applicationi ud the rtach of 
the HPC Act. We e«pport the ea^ended ecope of epplicatione end 
the expended vitioft to reach ell AMricene. To maikm this work, 
hovever. requires aore then funding specific epplicetion erees. A 
vision of e netionel infotaetion inf reetmeture needs to be 
developed end included in the lesisletioh* A Mthod for 
developing such e irision is outlined in Section X of this 
testinony. Sinilerly, e process for developing policy is needed 
as outlined in Section V.A. of this testimony. The legislation 
should also include characteristics of a national inforaation 
infrastructure, a fraaework for the infrastructure and specify 
(overnaent funding principles. To accoaplish this, ve urge the 
coMittee to include the contents of Sections III. XV and V of 
this testiaony in the legislation. This «rill aeet President 
Clinton's goal for the goveraaent to serve as a catalyst for the 
private sector developaent of advanced coaaunications networks and 
will result in an econoaically sustainable national inforaation 
inf rastruc tu re . 

The XXTA calls upon the HSF to fund projects to connect 
priaary and secondary schools to the NSFNet. We wholeheartedly 
agree that the governaent should support prograas to connect 
schools to a national backbone(s) but not to the new 
super coaputer-inter connecting NSFNet backbone. Instead, the 
schools should be connected to Production Networks, and subsidies 
for access to and use of these networks by the schools could be 
provided by the governaent. Again. Sections XXX, XV and V of this 
testiaony describe a fair aechanisa for acco^lishing this. The 
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MCbAnita described in those lectioni shoald b« included in the 
leti>^«tion. After a transition period, the current XSTHet. which 
was built with Mjor investMnts by the private sector and som 
subsidization froa the covernaent. could poteatially becoM one of^ 
the coHiercial national backbones that would compete for the < 
traffic s^ncrated by the schools. Several coMercial national 
backbones exist now and others will likely be built. The 
legislation should require that they all interconnect. 



VIII. COMCLllSTQM 



KTHEX is encourated by this subcoMittee * s interest in our 
nation's information infrastructure, as deaonstrated by this 
hear ins. vant to contribute to that vision as auch as 
technology and our expertise peraitt. A public policy framework 
that clearly delineates covernaent*s role and the coaaercial role 
will ensure that the inforaation infrastructure reaches its full 
potential — includins better education for all children, better 
health care services, job creation and strencthened U.S. 
competitiveness. The (overnaent should strive for a regulatory 
framework that proaotes fair coapetition. encouraces innovation 
and allows for effective involveaent aaont all participants and 
industries. But in order to reach its potential, the inforaation 
age infrastructure plannint needs to allow all participants, 
includinc telephone coapanies. to contribute all their abilities 
toward building the foundation of our future telecoaaanications 
infrastructure: the inforaation highways of the future. 
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Mr. BOUCHEIL Thank you, Mr. Tauke. 

Dr. Klingenstein, we will be pleased to hear &om you. 

Dr. KUNQENSTEIN. Chairman Boucher, distinguished Members of 
the Subcommittee, thank you for the opportunily to speak, m 

Few initiatives hold the potential of the NREN to affect the eco- 
nomic, educational, and social goals of tibie United States. To pro- 
vide some brief context, I am the director of computing and net- 
work services at the University of Ck)lorado at Boulder. I also serve 
as the chair of a steering committee for both a state network and 
a multi-state regional network. In addition, I am on llie Federal 
Networking Council Advisory Committee; I have been on the board 
of directors of FARNET— the Federation of American Research 
Networks — since 1989; and, lastly, I am the principal investigator 
on a project to systematically integrate networking into the edu- 
cational and operational activities of the Boulder Vsdley School Dis- 
trict. 

Networking— in particular, NSFNET— has been a remarkable 
success. There has been dramatic growth in usage, broad participa- 
tion, full interoperability, and vibrant growth in new applications 
and uses. It has been a success because of federal investment at 
key junctures; because of the tremendous leverage of that federal 
investment at state, regional, and local levels; because of the com- 
passion and commitment of many individuals, including those of 
the FARNET community. 

We have been market makers; developing paitnerships with the 
private sector; encouraging schools, museiuns, and libraries; help- 
ing local government and economic development agencies to use the 
capabilities of the network. The midlevels have been important 
agents of change, ensuring that the public sector is served. It has 
been a success despite the limitations and confusions of acceptable 
use, despite limited cooperation among federal agencies, and de- 
spite the multiple, often orthogonal visions of the NREN. 

We are now at a crossroads. The NSF solicitation and the archi- 
tecture it represents deserve careful scrutiny. It represents a nar- 
rowing of the broader vision. The solicitation itself is clearly im- 
proved over earlier versions and the concept of NAPs is appro- 
priate. The solicitation, however, perpetuates acceptable use poli- 
cies at least on the very high speed backbone. That policy remains 
a difficult and disturbing problem to administer. Most importantly, 
the new architecture requires a well planned transition involving 
users and providers in oider to maintain stability. 

Regarding the nest stage, Congress needs to articulate the public 
sector needs. In particular, it must ensure that there are no bar- 
riers to the creation and dissemination of information. Congress 
must distinguish the HPC from the NIL High performance comput- 
ing, while important, is not the key to a high performance country. 
The key to our future success as a society will be a ubiquitous, well 
engineered information infrastructure that permits our people to be 
effective workers and informed citizens. 

We need a second wave of federal investment in new areas — K- 
12, libraries, economic development— again, to create the tre- 
mendous leverage that we haye seen before. To this list, I would 
add services to rural areas. N6 other technology has the potential 
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to reduce the isolation and improve both the economic and social 
well-being of rural America. 

Comm\inity networking' for civic affairs, consumer education, and 
economic development is also an area of great promise. Congress 
should carefully monitor these investments to ensxire that the pro- 
grams do not become entitlement programs for federal agencies. 

I thank you for this opportunity. 

[The prepared statement of Dr. Klingenstein follows:] 
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Chiuriuan Bcaicht r, Dwtinguished Members of the Committee, thaixk you fcr :h; 
opportunity to pcrticipate in the review of plana for the NREN* and the Natloiul 
Information Infrastructure (Nil). Few irutiatives hold the potential of th? 
NREN'NII to df:ect the economic, educational and social goals of the United 
Sta:es, 

To DfO^/ide conte>t for my views, I wotdd like to identify some of my networking 
roh'S. I am the Director of Computing and Netv^'Ork Services at the University ol 
Colorado, Bouldtir. The university is a major research institution that make5 
intensive use tod.iy of the Internet and will need a vibrant NREN tomorrow ir 
order to meet its research and educational misisiorw* I also serve as chair of the 
Colorado Supemet Technical Advisory Committee and chair of the Westnel 
Steering Commi tee. Supemet is the official Colorado state network and 
provides networlc services to educatiorul and conunerclal sectors, as well as 
offttring access directly to citizens. Westnet is a regional network serving 
Ari zona, Colorado, Idaho, New Mexico, Utah, and Wyoming. 

In addition, . am on the Federal Networking Council Advisory Committee, 
wh ch is chartered to provide counsel to the Federal Networking Council. I have 
been an active p»irticipant of FARNET, the Federation of American Research 
Nel works, since ts inception, and have been on the Board of Directors since 
198?. Lastly, I am a principal investigator on a project to systematically integrate 
net-A^orking in tho educational and operational activities of the Botilder Valley 
School District. 

FARNET is an asf ociation of midlcvel networks and other organizations such as 
teleconununicaticns compaiues that are interested in rational networking. The 
35 members represent diverse interests but are united by their support of the 
mission of FARNET, which is to promote research and educational activities 
through the use of computer networking. In this document and oral testimony, 1 
wil attempt to distinguish those views which I believe to be widely held by the 
FARNET membership from those that are my own. 

My testimony adcxcsscs three basic areas: 

I. AMCfaw ent of the progress of the NREN program to date. 

n. Commmts on ttie proposed rccoiutltittion of NSFNET aa recently 
outlined by NSE 

IIL Recoiranendatloni on ajeas for additional legialation aa part of the 
Inlotmation Infraatructure and Technology Act 
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/. Assessment of the progress of the NREN program to date. 

rhere aie several important obser\'ation3 to be made about the progress of 
the NREN program -.0 date. Most FARNET members would concur that: 

tv) l"he NSFNET program is one of the most remarkable success stories ol 
our time. The ex])onential growth in users and usage has been accompanied b> 
the development of new tools and applications. However, that success - ir 
infrastructure, ir enhanced educational and research opportuxuties, in new 
public-private pjtftnerships, in improved national competitiveness in high 
teclmology - has not been without some difficulty. Both the technologies and 
the policies of the Internet are now facing significant stresses, and an importani 
critsrion for the next two years should be to promote remedies for the problem* 
of success. 

b. ) The leverage of federal dollars in the NSFNET program has been quite 
unusual. In Wes net, a survey of members revealed that each dollar of federal 
netivorking fund ; has precipitated non-federal expenditures of thirty times as 
much. Few events arc as catalytic as the prospect of an Internet connection 
showing up at an institutional doorstep. Wittun the midlevel networks surveyed 
by FARNBT, approximately 40% receive less than 10% of their funding from 
NS:-, and 56% receive less than 20%. The remainder (and the majority) of thcii 
operating costs come from user fees, state funds, and private foundatioi\5. W€ 
should recognize the impact of this effect and continue to employ mechanisms 
tha : extend the consequence of federal investment 

c. ) The vision of tlie HPC program, and hence of the constituencies to b€ 
ser/ed, is not well defined. There is a fundamental difference betweer 
sophisticated higa-performance computing goals aiKi the more pedestrian but 
equally critical goal of creating a high-performance commuiuty, which usej 
net workii\g broadly for effective economic and societal enterprises. 

d. ) There .las been limited cooperation among the federal agencies. The 
agencies do not si>em to share a common vision of the NREN, nor do they agree 
on their roles in federal networking. As a result, there has been a lack ol 
intergraled access engineering; the agencies have individually funded programi 
without building on each other's successes; and there are significant gaps ir 
ttS])onsibilittes that reduce the effectiveness of the program overall. Having said 
this, I will add that, given the very loose coordination mandated in PL 102-194. 
what has been acliieved Is not insignificant. Looking ahead^ it will be importani 
to address the management and coordination challenges of crtating th« National 
Information Infiajtructure (Nil) eariy and forcefuUy, 

In addition, the planning process, seen from the vantage point of the 
network provider or the FNCAC member, has appeared unduly hesitant and 
isolated. The PNC was riow to utilize their advisory mechanisms, although there 
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nou- ircm5 to be a more serious effort by the agencies to consult with the usei 
bdrie. It should be noted thjat the N'SF has consistently sought input from tAc 
connuinities aff<!Cted by its plans (including FARNET members, the librar) 
cornmimity, and others), although lead times have often been short. 

The t««sks assigned to NSF have been difficult and generally no 
accDmpanied by :iufficient resources and authority. In both the networking anc 
education directorates, NSF has been weli-intentioncd and achieved good resu-.tj 
despit<2 a comple> cnvironmcnL 

r\) There is little interaction between the NREN activities and the othei 
d\r»?e program ati^as in HPC. We have no idea what progress has been made ir 
the development of advanced software technologies and algorithms^ or basic 
resiiarch and education^ for example. Since the NREN compor^nt is the smallest 
of the four, and since all four arc supposed to harmoni2c, this seems to us to be c 
failuri? of the planning process. 



//. Comments on the proposed reconstitution of NSFNET as recently 
outlined by NSE 

NSF prese-ited a draft solicitation on the recompetition of the NSFNEl 
backbone to the NSFNET community in mid-1992. A significantly revised 
version of that Siolicitation was presented in outline form to the FARNEl 
community on January 21 of this year. 

a.) In general aiui without having seen a final solicitation, we endorse ihi 
plans of the NSP to move to a NAP-based network architecture. FARNEl 
reci^mmended a number of changes to the original soUcitatiorv wd its memben 
appreciate the intent of NSF to improve its proposal. However, we arc 
concerned that there is no holistic federal view of the NREN /Nil of the future. 
The current NSFNET system is a complex and largely successful mixture oj 
public and private service providers (including telephone companies)^ state, 
regional and natioiul networking organizations, strong local networking 
infrastructures at the institutional level, and federally-supported backbom 
networks at the actional level. It works because federal leadership and relativel> 
modest federal Investment have stimulated tremendous commitments ol 
resources (humat) and material) at other levels. 

Large changes in the existing network architecture may caus€ 
perturbations in the business, legal, and human relationships that sustain the 
NS rNET. Specific concerns of FARNET members Include: the need for stability, 
the ongoing need to broaden usage in the research and education communitlej 
throu^ a vigorous program supporting new cormections, improved applicatior 
teclinologics, and additional bandwidth when required for new scientifi< 
projects. In particular we recognize and endorse the need for change but arc 
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coi cei'.ied that t>ie r\ew architecture and new vendors not disrupt or undo th( 
•existing level of s<:rvicC5 to the user community. We urge that trans. tint 
plann ig be addressed immediately ar.d with input from users and servid 
prcvicers. 

b.) The Acceptable Use Policy (AUP) has been a particularly vexing aspec 
of he current networking environment with considerable confusion over it: 
intorpcetation ard a corresponding handicap to growth. While the revisec 
sol citation appears to resolve the AUP issue for the current networking 
emironment, it ^'ill create a similar, equally destructive, situation for the vBN'S 
A broadly accessible facility would create a richer and more valuable inteliectua 
conmxmity, in which goverment, academia and industry can share. If it i{ 
necessary to hav J restrictions on use for the vBNS, it is essential that a mon 
functional definition be proposed and effective mechanisms be established tc 
resolve the cases that will arise. 

c) CertaiiUy the high-speed vBNS will support the goal of the NREN 
program to move toward a gigabit network for scientific and research use, and 
the proposed N/vP scheme should encourage and normalize participation oi 
commercial vend ^rs in NREN. ^^owever, the typical supercomputer user is not 
located at a supercomputer ceriter, but on the campus of a university or researcl- 
lab3ratory, and nigh-speed access must be extended, when needed, to the 
scit:ntist's desktc«p. NSF may not be adequately prepared, logistically oi 
SniiHCially, to hardle these needs within its current programs. 

d. ) It is ejKOuraging to see that the revised solicitation recognizes th€ 
esS'mtiai role that midlevel networks perform in the overall NREN structure. 
Mid-level networks are a product of the fusion of local funds and energy, 
res liting in highly Icverag-sd purchase of services and equipment from the 
pri^^ate sector. 

States and rtgions contribute seed capital (for example, the North Carolina 
stale govemmenl provided over sbc million dollars to capitalize CONCERT - 
their state network) and ongoing operating dollars to foster economic 
development aiui the public good. The operational staff of many midlcvels are 
modvated by the opportunity to serve their communities and arc augmented b> 
scores of volunte^ars; as a result, midlevels can offer exceptionally cost-effective 
ser/ices to their ttsers. This combination of energy and seed capital means thai 
large fractions of the operating budgets of the midlevels arc used for the 
acquisition of networking services from the private sector. In the case oi 
We jtnet, for example, almost fifty percent of our yearly operating budget is foi 
the direct purchase of circuits &om the telecommunications Industry, and 
ancther twenty piTcent Is used to purchase commercial networking equipment 

e. ) NSF, and other agencies, can do far more to utilize the midlevels tc 
fosler public sector interests. This is especially critical to FARNET members. 
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aliiio5i ill of whom 5upport programs with significant social benetiti;. Midlevel: 
arc markel-maktrs, reaching out to new communitle5 to foster broad access 
creating local partnerships (with business, state agencies, libraries, etc.) th.a 
respond to local needs, and targeting constituencies that often have no othe: 
chcmplons. Statu networks in Ohio and Colorado have laxmched programs tc 
extand library ac<:e$$; regionals in the west have focused on rural medical care 
access to agriculiurai information, and economic development; more than 7( 
percent of all micllevels are working closely with schools and school districts U 
extmd the benefits of networkirkg to the critical arena of K-12 education. On< 
little-noted additional eonsecjucnce of midlevels is that they serve as the training 
ground for students and staff who will fill unmet needs in private corporationi 
requiring networldng expertise. If midlevels are to continue as agents of change 
it ii' important for NSF, and other agencks, to set forth programs to support these 
activities. 



Ill Recommendations on areas for additional legislation as part o] 
the Information Infrastructure and Technology Act 

In conside.ing the next stages in the development of the NREN and the 
NU, the foUowii\g observations may be helpful: 

a. ) The federal government has an important leadership role to play ir 
articulating the public sector needs for "national data highways" and a rtationai 
information infrastrucUirc, and establishing requirements to meet those needs 
Those public secior interests, which many FARNET members are pursuing ir 
the.:r states aiwl r egions, include equitable access opportunities with a range ol 
ser/icc levels available, reasonable access costs with pricing structures that de 
not discourage cruation or dissemination of information, insuring that key pieces 
of the information environment (e.g. libraries and government information) arc 
fre^iy available, l?rii\ging target commuixities which mlg^t otherwise become 
"irUormati yn havu-nott" into the Nil supporting the development of improved 
network technologies/ fostering state networks, and educating local regulatory 
agencies. New legislation shotild spell out these goals and require conformance. 

b. ) The relationship between the Nil and the HPC ic not dear. High 
Performance Computing, while important, is not the key to a hlgh-pcrformancc 
country. The key to our future success as a society will be a ublqtiitouS/ well- 
engineered infonnation infrastructure that permits our people to be effective 
workers and Informed citizens. 

c) Put bluntly/ the new Nil legislation should not become an entitlements 
program for fedei-al ageiKie^. Congress Dhould insure, through the language ol 
the legislation ami the management structures it creates, that Nil funds reach the 
constituencies who will develop, use and benefit from the new technologies. 
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J.; Eorly I r^.'snns trom an NSf -^jponaorcd piiot p. oject in K-12 neUvorkinj 
in ihr Ik>ulder Veliey School District, for which i am Principal Investigator, navt 
l*;en I -structive ond surprising. It appears that the impact ot providing netu'ori 
acce>s may be tven more important for K-12 than it has been for highei 
ediicalion. EquU access to information technology at school seems to b< 
syrergisttc with Dthcr equal opportunit>' goals of our society. In addition, tn 
lev ^ra^ie of inves :menl is truly impressive - a network connection can cata'yzt 
spending within the school ot an order of magnitude more funds to enhance 
ovtraii computinji; and information capabilities. 

However, i great investment of funds will be needed at the local level, ir 
em irunnr»tnts already fiscally constrained. To motivate this local funding, w( 
n€cd betitt tools and strategies for the assessment of results, and we need tc 
adt ress the dissemination of our experiences to schools throughout the nation, 

e.) Rcgartiing areas for alternative or additional applicatlon5 areas, : 
strongly feel that networks will have particular consequence to ruxal areas. Nc 
other technology has the potential to reduce the isolation and improve both the 
economic and social wclUbeing of rural America. From support of rural 
me'iicine to access to weather and farm data, from international marketing foi 
locid products to bringing the world into a one-room schoolhouse, the network i* 
a singular tool in his sector 

Community networking for civic affairs, consumer education, and 
ecoaomic development is also an area of great promise, "Freenets"' and bulletir 
boards, despite their generally limited fiinctionality, can offer very useful service 
Incentives would be welcome that encourage communitie* to strategically invesi 
in community networks. 



1 thank you onct again for the opportunity to present my experience, and 
FAllNETs, befon yoa 
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Mr. Boucher. Thank you very much. 
Mr. Kapor. 

Mr. Kapor. Thank you, Chairman Boucher, members of the sub- 
committee. 

Tm the chairman of the board of the Electronic Frontier Founda- 
tion—that's EFF. We are a non-profit, public interest organization 
with the public policy mission to ensure that the new electronic 
highways which are emerging from the convergence of telephone, 
cable, broadcast, and other communications technologies enhance 
free speech and privacy rights and are open and accessible to all 
segments of society. 

ror those of you who do not know me, I am also the principal 
designer of the Lotus 1-2-^3 spreadsheet program and was me 
founder and CEO of Lotus Development Corporation and served 
there between 1982 and 1986. 

It is very challenging to try to be responsive to the broad agenda 

rou have set in five minutes, and I am going to do my utmost. If 
engage in a somewhat telegraphic style, I hope you wiU forgive 
me and feel free to pursue that. 

A great deal of the basic network technology which we see in the 
Internet and in the NSFNET backbone has achieved a sufficient 
degree of success, robustness, and development that we are in the 
midst of a full-fledged transition to private sector providing basic 
Internet connectivity as it is structured today. That is a remark- 
able achievement. The NSF has shown a great deal of leadership 
in this, and they are to be congratulated. You have very correctly 
raised the set of questions: What next with NREN? and I want to 



But, as you have heard from the last two speakers— it's funny, 
we did not prepare our testimony in parallel, but I too, want to 
draw your attention to the relationship* of the NREN to the emerg- 
ing national ii^ormation infrastructure. And say that, while there 
is a relationship, the two are not the same and that the sorting out 
of private and public sector roles in the national information struc- 
ture is a very, very important and broad task. 

One thing that I would say as a useful metaphor is that the 
NREN can and should serve as a test bed for network technologies 
and applications that will serve many different communities. — re- 
search^ education, etc. In particular, it wiU provide us many lessons 
which we will apply in the full national information infrastructure. 

We do hear a great deal of discussion in terms of the Nil about 
electronic superhighways, and I think while that it is a useful met- 
aphor, it ofiers incomplete guidance for policy-makers to apply in 
the context of the NREN and beyond, m addition to the super- 
highways, as you jrourself have suggested, Mr. Chairman, we can't 
forget, in continumg the transportation metaphor, the on ramps, 
the country roads, the two-lane avenues, and the side streets. All 
of those are, and will be, part of the national information infra- 
structure. I would suggest that there is a large issue in how we 
make the last mile, the on ramps of the Nil, how we maie that 
digital, and would suggest, following a comment from Mr. Boehlert, 
that in this pre-fiber era, there is a lot to be done in leveraging the 
existing private sector investments in copper and coaxial cable in 
providing a digital last-mile access to the NREN and the national 
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information infrastructure as we move towards full fiber network 
eventually. 

Let me now be specific and turn to the NREN itself and try to 
be responsive to some specific means and methods of achieving the 
«)als of the NREN. There are three that I want to talk about. The 
first is to broaden access by subsidizing users who need network 
access but cannot afford it, such as primary and secondary schools 
and public libraries. To support research mto the development of 
applications that achieve the goals outlined in the HPCC Act and 
to make the networks easier to use. And third is to support re- 
search in leading-edge, precompetitive network technologies, 
gigabit networks, bearing in mind that there is a very sharp dis- 
tinction to be made between today's production networks, that the 
millions of people who are using the Internet today are involved 
with, and the next generation of gigabit networks. 

Increasing access to network resources, that is the first goal. It 
has been said before— and I want to echo my agreement— that 
there are a ^eat many institutions — ^private and secondary schools 
and public hbraries — ^ttiat are still unserved. We think it would be 
appropriate to subsidize and provide grants and fimding for these 
institutions to purchase network services fi^m commercially avail- 
able providers. 

It IS interesting how rapidly the technology is developing. When 
the draft soUcitation came out from the NSF, there was some dis- 
cussion of wanting to get 155-megabit-per-second backbone. Well, 
such a backbone is now commercially available from Sprint, and 
services can be purchased without a cooperative agreement. In fact, 
there is another emerging network from Metropolitan Fiber Sys- 
tems that ofiers performance, which is equal to or better than the 
existing NSFNET and is commercially available and less expensive. 

The thrust of my comments goes to say: Don't fund the creation 
of a new production backbone; iQstead, take the money and fund 
end users in the research and education community who are not 
currently connected to the network. 

Also, we like the idea of network access points, or NAFs, as the 
kind of train stations or airports or seaports. These criticad inter- 
connection points for the wet) of networks, some government, some 
private, will constitute the NREN. NSF is to be commended for de- 
signing a scheme which will allow multiple competing network pro- 
viders to interconnect their separate networks into one inter- 
connected network of networks. 

There are issues about the operation and governance of the net- 
work access points which I do not believe the NSF has yet ad- 
dressed in a written statement. One attractive model that I would 
put on the table would be that of an open consortixmx made up of 
all network providers who seek to offer NREN services. These 
would include regional networks, commercial Internet providers, 
and Government agencies as equal members, who would set the 
terms of NAP operation at share costs. Government would still, 
however, have an important role in monitoring the fairness of 
terms of access set for these NAPs. 

I want to address very quickly the issue of acceptable use poli- 
cies. Chairman Boucher deserves special recognition for his leader- 
ship in House Resolution 5344, often referred to as the AUP bill. 
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passed into law as part of the NASA Authorization Act for fiscal 
year 1993. The bill opened the door for the relaxation and elimi- 
nation of restrictive acceptable use policies. We think it would be 
appropriate for tie Committee to asK the NSF what its plans are 
for moving forward and completing that process which you started. 

In the area of applications, let me just say we absolutely support 
the notion of govenunent investment to support the development of 
innovative new applications. Let us make sure that some of those 
applications involve the direct delivery of services to individuals, as 
well as delivery of services to institutions, and we would suggest 
that legislation requiring specific reporting on the types of applica- 
tions actually developed and the number of users served wotdd be 
very appropriate. 

In summary, as you have said. Chairman Boucher, the NREN is 
a major step on the road to the fixture information infirastructure 
of the Nation. So far, the primary focus of federal efforts has been 
to develop technology to enable mgh-speed networks. There is still 
room for technological improvement, but we are at a time when the 
commercial sector is showing great interest in making significant 
investment in this area. Now is the time to redirect government 
funds toward bringing more users on to these networks and to the 
creation of applications which make the networks more accessible 
to £dl users. 

Thank you. 

[The prepared statement of Mr. Kapor follows:] 
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L Introduction 

Chairman Boucher and Members of the Committee: 

I want to thank you for the opportunity to come before this committee again. 
I am Mitchell Kapor^ Chairman of the Board of the Electronic Frontier Foundation 
(EFF). EFF is a non-profit, public intefett organization whose public policy mission 
is to insure that the new electronic highways emerging tom the convergence of 
telephone, cable, broadcast, and other oommuxucations technologies enhance free 
speech and privacy rights, and are open and accessible to all segments of society. For 
those of you who do not know me, I am also the principal developer of the Lotus 1- 
2-3 spreadsheet program and served as the CEO of the Lotus Development 
Corporation t)etween 1982 and 1966. 

You have asked me here to comment on the status of the implementation of 
the National Research and Education Network, and to solidt comments for your 
work on a new draft of the Information Infrastructure and Technology Act.^ I am 
especially honored to be before this Committee today because I believe that your 
work on High Performance Computer and Commumcation program^ is at a critical 
juncture. This moment in the history of federally-funded computer networking is 
so significant because it is a turning point in fundamental policy objectives. An 
impressive array of basic network technology is now fully-developed and 
commercially available, due in no small part to enlightened federal funding. Now, 
as reflected in the HPCC Act, a new set of policy priorities has t>een added. The new 
policy goal is to increase access to and usefulness of these network resources for 



^ Intrcxiuced in the tOMCongFm, Second ScMionMS. 2937. 
2 Pub. U No. 102-194. (hereiniifter HPCCA) 
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many users who have been left unserved by the current federal networking 
programs. 

In responding to your specific questions, I would like to start by addressing tiie 
relationship between the NREN and the nation's telecommunications 
infrastructure, as well as my view of the proper roles for government and the 
private sector. Following ti>ese general remarks, I will have some specific 
comments on the status of NREN implementation and the drafting of new 
legislation in the area. 

n. The NREN and the National Inf onnation Infrastructure 

Action on the High Performance Computer and Commumcations Act should 
be guided by the fact that the steps that this Committee takes with regard to the 
National Research and Education Network are a critical part of the growth and 
development of what many are now calling the National Information 
Infrastructure. We do not believe that the National Information Infrastructure 
should be expected to grow directly out of the NREN, or that the NREN is in any 
sense the first step toward the National Information Infrastructure. As it develops, 
the National Information Infrastructure will be composed of numerous networks, 
operating with many different kinds of transmission technologies, and all serving 
different communities of users. The public policy challerge in the development of 
the National Information Infrastructure is to ensure that it: 

• is widely accessible and affordable; 

• is governed by fundamental constitutional principles of free speech and 
privacy; and, 

• meets the needs of all segment of the population. 
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By acting as a testi>ed for network technologies axui applications^ we believe, along 
witl\ many on tiiis Coounittee, that the NREN can play an important role in 
shaping the development of the Natioiul Information Infrastructure. 

In recent public discussions of the changing US and global communications 
environment, many have spoken of the need for an "electronic superhighway** or a 
*'fiber optic data highway These metaphors suggest a need for ever-higher speed 
networks to carry vast amount of data across the country. The need for very high 
speed data transfer is no doubt important, especially to the academic community. 
Yet this metaphor offers incomplete guidance for policy-makers who are working to 
have the NREN achieve its goals. 

In addition to ti« need for data superhighways, we must not forget - to 
continue the transportation metaphor - all of the on ramps, tJ« county roads, the 
two lane avenues, the side streets, and even drive ways. A superhighway system, 
after all, would be useless without the connecting roads, streets, and all of the low- 
speed parts of the transportation system which feed into our fastest highways. In 
fact, I would submit that we have done a good Job of building data superhighways 
already. The real problem is that we do not have sufficient access roads.^ It is to this 
task - what I call building the **digital last mile" - to which policy makers should 
pay special attention. 

As a basis for goii\g forward, we should have some fundamental agreen^t 
on the proper roles for the public sectcv and the private sector in the development 



3 Markoff, B»iMIny thi> F^Urtmnif Supwhlghway. N.Y. Tit JUi. 24, 1993, $3 

(ButineM), at 1. 

* Very Wgh speed packet netwtirk lervkes are now commerdally available. 
Moreover the irtftalled base of fiber optic cable as of 1991 was over The US. insUlled 
base of fiber in 1991 was 11.88 mUUonflber-kiloineten. Of that amount, 60% is found in 
US. interoffice networks, and.ihe balance is depk)yed in the local kx)p. 
Approximately 36% of worldwide fiber is installed in US. telecom networks. See 
Wiiiiam }. Cadogan, 'Fiber for the Information Age,' lightwave. December 1992, p. 42, 
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of this evolving infrastructure. Government funding has done much to advance 
the development and commerdaii^tion of high-speed packet network technologies 
- the superhighways. Now that the basic network services are commeraaUy 
available, government's role with respect to the NREN should shift to : 

1. Subsidizing those users who need network access but cannot afford It, such 

as primary and secondary schools, and pubUc libraries; 
2 Support research into the development of appUcaHons that achieve the 

goals outlined in the HTCC Act and make networks easier to use; and 

3. Supporting research in leading-edge, pre^ompetitive network 
technologies. 

Beyond the NREN, the jcb of buUding the access roads is substantial and 
probably beyond the reasonable financial reach of the federal government ak.ne. 
Here the pubUc switched telephone network as weU as other.priv.telyK>wned 
communications networks will have to play a leading role. Government may weU 
have to subsidize access to these services for certain targetted uses, but the services 
themselves would, in most cases, be provided by the private sector. Because of this 
intemependence of government and private eHort, active coordination between th. 
Committee and those in both houses of Congress which are active m the 
telecommunications field wUl be increasingly Important. 

ni. NREN Implementation: Strive to Increase AcceM to Network 
Resources 

A watershed has been reached in the development of underlying technology, 
a key goal of the first stage of the government's funding. The sign of this U that 
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very Wgh speed packet network services are avaUable from a number of commercial 
network providers. Now the challenge is shifting. In addition to pushing the 
leading edge of technology, the Committee has set for itself the task of making the 
network services more useful and «:cessible to users beyond the research and higher 
education community. n« job of meeting both the existing needs of current users, 
and continuing to expand the networks reach wiU be difficult But we believe dut 
by maintaining a view of ti« NREN as a test-bed, and making service to particular 
communities a dear priority, the ovcraU program goals can be met. 

Particularly when considered in conjunction with the proposed Information 
Infrastructure and Technology Act. the NREN has as one of its cons purposes to 
stimulate the development and wider accessibility of network resources for new 
communities of users. Hie original High Performance Computer uui 
Communications Act has as one of its purposes to "expand the number of 
researchers, educators, and students with training in high performance 
computing."S and to "promote the inclusion of high-performance computing into 
educational institutions at all levels."* The proposed Information Infrastructure 
and Technology Act also identifies the need to reach aU levels of the educational 
conununity, primary and secondary schooU as weU as universities, in order to 
"improve education at all levels."^ 

We are verj- pleased by the general direction in which the National Science 
Foundation seems to be foUowing in its implementation of ti*e Interim Interagency 
NREN. In order to promote broad access to Internet and NREN resources, we 
propose a«t ttus Committee keep ti^ following suggestions in mind as part of the 
ongoing oversight of the NSFs NREN implemenUtion. 



I HPCCA.S3(lKA)(eniph.slt«ld«d) 
I HPCCA,S3(IHH)(«nph..U.dded) 
' IITA,S2(bXlXA) 
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A. Redirect funds from backbone contract to end-user institutions 

Federal funding of the high speed packet networking technology that is the 
basis of today*s Internet and NSFNET has been fantastically successful. Yet because 
of technological and financial constraints, the service has been limited to a narrow 
class of users: namely, those in the elite research and educaticm commumties. To 
expand access to currently underserved users, part of the HPCC program should be 
devoted to funding users who could not otherwise afford access to the NREN. 

In order to target scarce public resources, NREN funding guidelines should 
distinguish t)etween commercially available network teduiologies and those tiuit 
are still in the research and development stages. In addition to the existence of the 
Internet itself, the success and rapid commerdaiization of other high performance 
network technologies testifies to the advanced sUte of the art of these services. In 
fact, today it is possible to purchase ''off the shelT, 155 megabits per second network 
service from a major, commercial communications service providers. The original 
NSF Interim Interagency NREN solicitation set that data rate as the Urget for the 
first phase of the new NREN. Since the service can be purchased commercially, 
there is no reason for the government to enter into a special cooperative agreement 
with any one network provider or providers, as the original IINREN very high 
speed backbone solicitation envisioned. 

Funds allocated for work on advanced network engineering should be 
targeted exclusively to the development of high-speed gigabit networking 
technology. An important part of the NREN will be an experimental, high-speed 
research network which is capable of sending data many times faster than the 
current NSFNET. But this new research network should net be confused with the 
existing ''production'* network now called the NSFNET. Users who depend on the 
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Internet for routine work should not have the relLibility of their services 
compromised by the inevitable vagaries of a research network under development. 
The research network should certainly be interconnected with the production 
network, but their operation and funding should be kept as separate as possible. 

Any subsidy that is necessary to enable users to have access to the 
"production** network should be given directly to user-institutions, not to network 
carriers. Internet connectivity is a commodity service. Users should purchase it on 
the open market, with support horn government grants where necessary. 

Subsidy that flows directiy to users will help ensure that the NREN program 
is in fact meeting its goal of increasing network connectivity for the education 
community. Though many higher education institutions and a small number of 
primary and secondary schools have Intenwt access, many smaller colleges and 
universities, and the vast majority of primary schools and high schools, are still 
unserved. A program structured around direct funding will help target and 
leverage federal resources to bring these currently unserved institutions onto the 
network. 

B. Ensure Openness in NAP design and Govenumce 

In its draft Interim Interagency NK£N solicitation, the National Science 
Foundation has called for the aeation of Network Access Points (NAPs). The NAPs 
are the point of interconnection for all network service providers who seek to offer 
nationwide NREN/Intemet service. The NSF is to be commended for designing & 
scheme wUch allows multiple, competing network providers to interconnect their 
separate networks into one, interconnected network of networks that can seamlessly 
lii\k users around the country and around the world. 
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Much like seaports, airports, or train stations, NAPs will be critical 
interconnection points for the growing volume of data on the NREN. Therefore, 
open^ affordable access, which ensures a level playing field for all participants, is 
critical. 

To ensure continued diversity in Intenwt access, it is essential that these 
NAPs be open to aU carriers and to all types of traffic To meet this goal, the 
governance rules and operating structure must be carefully monitored by the 
Foundation and this Committee. One attractive model for NAP operation and 
governance would be an open consortium made up of all network providers who 
seek to offer NREN services. Regional networks, commercial Internet providers, 
and government agendes could all be equal members of a consortium which would 
set the terms of NAP operation and share costs on an equitable basis. Since it would 
be in the interest of all members to have the NAPs operate reliably, a consortium 
might be an attractive vehicle. Moreover, this would relieve the NSF of 
burdensome management responsibility. The government would still, however, 
have an important role in monitoring the fairness of the terms of access set for the 
NAPs, 

The number of NAPs ultimately sponsored, as well as the final terms of 
interconnection should be chosen to enable a significant number of network 
providers lo compete in the market for NREN services. On the assumption that 
each network provider would be required to connect to each NAP in the country, a 
smaller number of NAPs would reduce the barriers to entry for smaller network 
providers. A NAP structure the leads to an oligopolistic market structure would be 
undesirable because of its likely failure to provide users with dboice and 
competitively priced services. Since the structure of this market is still quite 
dynamic, adjustments in the NAP structure may become necessary in the future if 
severe market distortions arise. 

-8- 
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C Encourage Full Participation in NAFs by Govemmenf; 
Education, and Private Sector 

The adoption of NAPs as ^ standard Internet interconnection points is a 
desirable goal and can be encouraged by properly targeting federal funds. Any 
federal dollars given to institutions for the purpose of enabling those institutions to 
purchase Intemet/NREN access can be given with the requireaient that the 
institution purchase network connectivity from a service provider which is 
connected to the federally-sponsored Network Access Points. 

D. Eliminate AUP: Finish the job started last year 

Chairman Boucher deserves special recognition for his leadership in drafting 
House Resolution 5344, often referred to as the "AUP Bill/ which passed into law as 
part of the National Aeronautics and Space Administration Authorization Act, 
Fiscal Year 1993.8 xhis measure will eiuble the National Science Foundation to take 
steps to allow the NSFNET/ the Interim Interagency NREN, and *e Internet as a 
whole, to realize its full potential as an advanced infcmiation infrastructure. As 
this Committee knows, a relaxed AUP is important to make more information 
resources available on the network. Only through the elimination of restrictive 
Acceptable Use Policies" will the network services supported by the National 
Science Fouindation realize the goals outlined in High Performance Computing Act 
of 1991. Now, this Committee should ask why the N5F has not yet acted to firwlly 
eliminate this rule. 



» Pub. L No. 102-588 
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E. Provide Mechanism* for Protecting Privacy and Security of 
Information on the Network 

A* the NREN and the Internet as a whole is more widely used and relied on, 
privacy and security must become policy prioritiefi ' A key to both security and 
privacy for digital network systems is robust encryption technology. Such 
technology is already available in the form of public key encryption systems. 
Unfortunately, both federal law enforcement and intelligence-gathering agencies 
have created a number of serious roadblocks - including export control laws and 
attempts to require network service providers to ''dumb down** their network 
security - to the wide-spread use and adoption of this encryption technology.^^ 
Until these policies are changed, real security and privacy will be difficult to achieve. 
Even with the necessary technology, a dear set of privacy principles must be adopted 
in order to assure that the constitutional rights of network users are protected. 

IV. Information Infrastructure and Technology Act 
Recommendations 

Just as federal funding for underlying network transport technologies was 
essential to promote the development of network hardware and operating systems, 
federal stimulus for applications deveJopment can play an important role in 



9 HPCCA, Sl0li*K2KlXl) 

10 The Office of Defense Trade Cootroiji In the Sute Dcptrtment controls the 
export of d«U «Kryption software which is included on the U5. Munitiors list in the 
lnlem*t4on»l Traffic In Arms ReguUMooi (22 CFR Parts 120-130, know as XT AS). 
During the I02nd Congress, the Federal Bureau of Investfgiitlon issued Its Digital 
Telephon)/ Proposal, which would require communic»tiofis firms to reduce the ovendl 
level of security in their networks in order to faciiiute law enforcement wiretapping 
efforts. 
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encouraging the creation of innovative applications which make the network easier 
to use and which enable new communities of users to take advantage of network 
resources. Legislation should carefully target categories of applications. The NREN 
is an ideal testbed for developing new applications, especially for the library and 
education communities, whose needs are less likely to be satisfactorily addressed by 
the private sector. But to fulfill its testbed role, the NREN must reach a sufficient 
number of users, who can then serve as nartidpants in tho variouis applications 
experiments that are conducted. Without a sufficiently broad reach, the NREN will 
fail in its mission to be a prototype for services that enable exchange of information 
"among all citizens and residents of the US." 

We would suggest that the following priorities be establishing in any new 
version of the Information Infrastructure and Technology Act. 

A. Support applications that bring new users and uses to the network 

The NREN offers a unique opportimity for the development of new 
applications. If properly designed, an educational appUcation developed at a school 
in Virginia can be used, tested and refined by network users all around the country, 
provided the network has a sufficiently broad reach. The best results will be 
achieved in the end if government can support many diverse experiments and see 
which work well. In a network environment, the successful prototypes will 
propagate quickly. As an example, the proposed Information Irtfrastructure and 
Technok>gy Act calls for the creation of digital libraries over the NREN." At 
present, however, very few local, public libraries have full access to the Internet, and 
would thus be unable to partidp>a' d, as users, in the digital library experiments. The 
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Ktuits of the experiments, then would be appUcation programs that only meet the 
needs of the advanced research and university Ubraries that are already on Internet. 
To achieve the broad goals of the legislation before this Committee, it is important 
to involve a diverse community of users in the NREN. 

B. Applications should contribute to fundamental domestic policy 
goals: health, education^ and competitiveness 

As written, the Information Infrastructure and Technology Act from last 
session identifies important areas of concern such as health care services and 
educational tools as the intended beneficiaries of appUcations research. While this 
Committee should certainly leave implementing agencies freedom to select the 
most promising applications possible, new legislation ought to target at least some 
portion of the research efforts to applications that involve the delivery of direct 
services to individuals. To ensure accountabiHty and make future oversight efforts 
more effective, any legislation should require specific reporting on types of 
applications actually developed and numbers of users served. 

C Applications must address the needs of people with disabiliUes in 
the initial design phases 

Chairman Boucher has said that the NREN will lead to **and infrastructure 
serving the needs of all sectors of sodety-'ii To realize this goal, the needs of people 
with disabiHties should be taken into account in the early stages of appUcation 
design process. Computer and communications technologies have tremendous 
potential for meeting the special needs of people with disabiHties. But to do so, 
concerted efforts must be made throughout the design process. This Committee can 
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ensure an inclusive design process by recognizing this need in legislation that it 
drafts* 

V. General Goal: Promote Access to Emerging Natioiud Public 
Network: The new public forum 

As Chairman Boucher said last year, *'the NREN is a major step on the road 
to the future ir\formation infrastructure of the Nation.**^ ^ 15 jyot, the entire 
infrastructure itself, nor should it become that. By managing the NREN as a 
resource with the broadest possible accessibility to the research and education 
communities, and by supporting research into the development of critical new 
applications, the NREN can be a model for networked information services which 
benefit many critical segments of society. But to achieve these broad benefits, it will 
be necessary to broaden the traditional focus of the HPC program* 

The goal of developing techiX)logy to enable high speed networks has been 
the primary focus of the federal efforts imtil now. While there is always room for 
technological improvement, the commercial sector is showing great interest and 
making significant investment in tliis area. Now is the time to redirect govenunent 
funds toward bringing more users onto these networks and to the aeation of 
applications which make the networks more accessible from these users. 

For more information coolacl: 

Daniel J. Weltzner 
Senior Staff Counsel 
Etectionk Frontier Foundation 
666 Pennsyhranui Ave, SE 
W»ihingtoo,DC 20003 
202-544-3077 

Internet email: d)wdeff.org 
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Mr. Boucher. Thank you very much, Mr. Kapor, and the Sub- 
committee erpresses its thanks to all of the witnesses who have 
testified on this first panel for their thought-provoking comments 
and their recommendations for the direction that should be taken 
with respect to the NSPNET and ultimately the National Research 
and Education Network. 

Let me ask each of you if you would comment on the general di- 
rection that the NSF is takmg with the recompetition and its fix- 
ture plans for the NSPNET by essentially restricting in the fixture 
the use of the NSF backbone to those who need that very high ca- 
pacity and then, in effect, relegating the others — ^meaning the low- 
end users, tliose who do not require a veiy high cMacity— to the 
purchase of network services firom the regionals and/or from com- 
mercial networks. What do you think the implicatioiiuB of that policy 
generally are? 

And I would ask specifically whether, since it entails the neces- 
sity of some reduced level of subsidy to the regional networks and 
an increasing reduction in that subsidy over tune, that there mav 
be some risk of some of the regional networks disappearing, with 
the effect that some institutions might then be lefi; without access 
to network services. Is tiiat a legitimate concern? Are there other 
concerns that we should be aware of with respect to this general 
policy, and what do you think about that policy in the broad sense? 

Mr. Kapor, you seem to be ready to answer. What is your re- 
sponse? 

Mr. Kapor. In general, we think that NSF is taking exactly the 
right approach. As far as the production Internet goes, the phasing 
out of an NSFNET-fimded backbone is exactly the right direction 
because there are multiple, competitive, commercial providers that 
are prepared to offer connectivity. 

We think that subsidies to the regional networks should be 
phased out as quickly as possible without disrupting the 
connectivity of the network; perhaps on the order of a year should 
be sufficient. We think that the rsk of a balkanization of the net- 
work resulting form the end of government subsidization to re- 
gional networks is actually very low. 

There may be some regional networks which cannot meet the 
challenge of transforming themselves into unsubsidized providers. 
There are many regional networks that will do just fine. In any 
event, there is such healthy an4 robust private sector competition 
that I believe the result will be a higher level of service at lower 
costs from a competitive marketplace. That means that institutions 
in all areas will be oflfered multiple ways of purchasing 
connectivity. 

Mr. Boucher. Dr. Heterick, do you care to respond on behalf of 
the education community with respject to the potential that some 
of your constituents might be left; either without service or with a 
diminished level of service? 

Dr. Heterick. Well, I think I would reiterate a point I made in 
my opening comments, that it seems to us that the question of ac- 
cess IS critically important, and there are many unserved and un- 
derserved facets of Doth primary, secondary, and higher education 
that we think should be an important thrust of fixture legislation 
and NSF activities, certainly consistent with the budget they have. 
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In that sense, actions that are taken that tend to defer the possi- 
bility of increased access don't seem to us to be in the best interest. 

Mr. Boucher. Do you ttunk this policy is going to decrease ac- 
cess, or are you genuinely concerned about that as a real potential? 

Dr. Heterick. Congressman, the information I have on NSFs 
point of view on this is very third hand at the moment, and one 
of the problems that I think we have had is the lack of formal 
statements delivered in general public fora where people could 
have better ideas of what they have in mind. 

Mr. Boucher. Well, let me pursue that response, and I would 
like Mr. Kapor and Mr. Klingenstein in particular to join in this 
discussion. Is the NSF appropriately soliciting public comment with 
regard to its plans for the recompetition and the general shift in 
its anticipated xisage of the backbone, its general plans for the re- 
quirement that users not needing that high capacity purchase 
connectivity from commercial providers? Is me NoP appropriately 
soliciting comments? 

Tell me about the structure that the NSF has set up in order to 
get advice from the people who will be affected by these decisions. 

Dr. Heterick. We have always found NSF to be extremely open 
and desirous of innut from the commtmity. I think the issue tnat 
I am speaking to nere is that, having received it now, we would 
like a more formal statement of what their position is in time to 
have a chance to react to it. 

Mr. Boucher. So you think some additional presentation from 
the NSF to the interested community of what its intentions are and 
what their anticipated consequences of that decision being imple- 
mented will be would be useftu to you. 

Dr. Heterick. We think that would be extraordinarily helpfizl. 

Mr. Boucher. All right. 

Dr. Klingenstein. 

Dr. Klingenstein. Chairman Boucher, I wotild concur that the 
NSF has done a wonderful job of inviting participation for the first 
roimd of the solicitation and that the revised solicitation appears 
to be much strengthened. 

With regard to the VBNS, it is my sense, wearing my campus- 
based hat, that there is as much need for high-speed band width 
to the campus as there may be between supercomputing centers. It 
is the phvsicists and chemists on my campus who want to fly 
through tiieir data sets, as they say, that will need high-speed 
band widths. 

Fm a little skeptical of the ability of NSF to handle the number 
of requests and the volume of funds necessary to support high- 
speed band widths to the desktop of the research community. 

With regard to the long-term life of regional networks, I think re- 
gional networks, in general, are prepared to go out of business if 
they need to. I think their primary concern is to support the public 
sector networking. If they are going to be phased out in an eco- 
nomic marketplace, so be it, but Congress has to ensure that the 
good works being done currently by the midlevels are perpetuated, 
that there are agents of change working slowly, carefully, with 
K-12, with libraries, to bring them on to the network. 

I would suggest that the phase-out for the subsidies may need 
to be longer than what Mr. Kapor suggested. That seems a bit pre- 
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cipitous, but I think the writmg is on the wall and we are prepared 
to live or die in the economic environment but that the government 
needs to ensure that the good works continue. ^ „ , ^, . , 

Mr. Boucher. Two questions to you. First of all, do you think 
that the NSF has been appropriately opcsn to comments from your 
constituents as the recompetition has been structured and— yoxir 
response to that first. 

Dr. Klingenstein. Yes, I do. I think that we held a workshop 
in early July in Boston that NSF sponsored, and it was a very pro- 
ductive meeting, and the input came back to NSF, and we saw a 
presentation two weeks ago in Denver that seemed to show that 
NSF was modifying the solicitation significantly. 

Mr. Boucher. And do you agree with Dr. Heterick that some 
more formal presentation of intentions now be presented from the 
NSF? 

Dr. Klingenstein. It wouldn't be negative, but the clock is tick- 
ing on all this, and there is the need to get on with business at 
the same time. . , ^, . 

Mr. Boucher. Okay. The other question, and the more sub- 
stantive one, that I have of you is, as a representative of the re- 
gional networks, do you think that there is any substantial risk 
that with the movement on to the backbone of just the end 
uses and with people otherwise who don't require that high capac- 
ity being required to purchase connectivity to the network, to tiie 
Internet, that there will be an adverse effect on the regionals that 
might, in fact, cause some of the regionals to fail and then leave 
institutions without access to network services at all? Is that a le- 
gitimate concern? Is there any real potential for that? 

Dr. Klingenstein. I think it is a real concern, espeaally m the 
far west and the mountain areas where the distances between m- 
stitutions is significant. In Westnet, over 50 percent of our costs go 
to purchasing circuits fi»m inter-exchange carriers. 

I would prefer to see a commitment by the Federal Government 
to establish a point of presence in every state and then, from that 
point of presence, networking fan out. That state orientation was 
m the or^al NREN legislation, and I do not see it in the current 
formulation. 

Mr. Boucher. Would you present to us a more formal presen- 
tation or proposal with regard to having a point of presence m 
every state and amplify that into any otiier suggestions that you 
have for ways that we could assure that as this trend continues, 
that the regional networks are not disadvantaged and that we don t 
run the risk of leaving some institutions out in remote areas with- 
out access to network services, so just a more formal presentation 

of that proposal. . , , ^ . u -i. 

And fm not su^iesting you do it right now, but that you submit 
it to us in writing, and tiien we can talk with you and perhwps 
have you back at another hearing later to discuss it in greater de- 
tail. 

Dr. Klingenstein. Surely. 

Mr. Boucher. I do have a response that I want to make to Mr. 
Tauke for his provocative question about the extent to which ^e 
Federal Government ouAt to be involved in operating a netw(nic, 
but Tm going to defer that until we have an opportunity for other 
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Members of the Subcommittee to propound their questions and 
make their comments. 

So this time having expired, Fm pleased to recognize Mr. Boeh- 
lert. 

Mr. BOEHLERT. Thank you, Mr. Chairman. 

Mr. Tauke, Td like you to briefly describe, if you will, the 
NYNET program that I mentioned in my opening statement. It is 
quite exciting, and I think we would like to hear more about it. 

Mr. Tauke. The program that you described is a project in which 
NYNEX is involved. It is a project which hooks many of the re- 
search and educational institutions in New York State, and it is a 
project which we beUeve exemplifies the kind of advanced deploy- 
ment of technology that can come firom a partnership in the private 
sector, industry, as well as the public sector. We beUeve that this 
kind of investment is the right kind of investment for the Govern- 
ment, and we believe that it is an investment which will improve 
the quality of education for those involved and help with research. 

Mr. BOEHLERT. You really haven't pubUclv annoxmced this yet, 
have you? When does NYNEX plan to do so? I mean you can't get 
much more public than this forum. 

Mr, Tauke. I think the announcement has been — I guess we 
haven't publicly announced it. Sherry. 

Mr. BOEHLERT. I guess we just did. [Laughter.] 

When NSF establishes a so-called production network, will 
NYNEX and the other regional Bell operating companies be able to 
participate in the provision of that network? 

Mr. Tauke. First of all, I think it is important in this response 
in part to the comments that were made in response to the chair- 
man's questions— it's important that we have some kind of distinc- 
tion between what we call experimental networks and production 
networks. We believe that where there is technology that is experi- 
mental, that it is appropriate for the Federal Government to fund 
networks, or where the networks are key to the carrying out of ex- 
perimental technology that the Government has a role to play in 
funding. 

We think, however, once the technology has evolved to a point 
where it is being commercially deployed, that then there is no need 
for Government funding, and that is what we call production net- 
works. 

Now generally speaking, when we get to the stage of production 
networks there is a role to play for NYNTIX, the other regional Bell 
operating companies, and local exchange carriers, as well as the 
commercial long-distance carriers. 

However, due to a nimiber of the restrictions that are contained 
in the law at the current time, including the restriction on cable/ 
telco cross-ownership, the modification of final judgment restriction 
on long-distance carriage by the regional Bell operating companies, 
we are restricted in the way in which we can offer services to end 
users via the production networks. 

We think that as part of a broader policy, not directly relating 
to what you do with this legislation but as part of a broader policy, 
it would be usefiil to the development of the Nation's infi^astructure 
if some of those restrictions were lifted. 
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Mr. Boucher. One other question of you, Mr. Tauke. What is 
your opinion about a Government subsidy being given directly to 
the HSF backbone network versus the users of the network? 

Mr. Tauke. If when we talk about a backbone we are talking 
about what we refer to as an experimental network, we think that 
then a Government subsidy, if you will, is appropriate. But gen- 
erally the Government should not be trying to subsidize networks. 
Instead, the Government should be attempting to subsidize those 
users who may not be able to afiford the networks and provide as- 
sistance to the development of applications to get access to the net- 
works. , 

I think you are hearing that pretty much from everybody on the 
panel. Everybody is suggesting to you that there is a real need to 
give assistance to users so that they can gain access to the high- 
ways, the information highways, that are already out there, and 
there are two forms for that assistance. One is direct subsidy so 
they can pay their bills; the other is assistance in the development 
of applications. ^ , • ^, 

lb. BOEHLERT. Thank you. And I think I am heanng the saine 
message from all on that one, and I do appreciate the manner in 
which you are presenting your responses to my questions, because 
I'm a non-tekkie myselfTwe have gone from the preppie era to the 
yuppie era, and I guess there are some others of us that are non- 
tekkies. 

And a little lesson on how you get to be a senior member of the 
Science Committee: Eleven years ago, I came to Washington, D.C., 
with a lot of enthusiasm and submitted to my resume, and the 
lords of the back room looked at the resume and they said, *This 
guy Boehlert, the last science course he took was high school phys- 
ics, and he got a C; he's a natural for the Science and Technology 
Committee,** and that* s why I'm here; that's the way Congress 
works. [Laughter.] . 

Dr. Heterick, you recommend that significantly greater resources 
be directed to simport the cost of connection of schools and libraries 
to the network. If total funding for the network does not increase— 
and we are going to do our level best to see that it does— would 
this remain your first priority? 

Dr. HetericK- Yes, Congressman, it would, and let me suggest 
that, as I think Dr. Klingenstein mentioned here, the critical issue 
here is to draw the States into this process. Primary and secondary 
education, a msgor portion of public library initiatives, are really 
State activities and State-funded operations, and one of the things 
that we are looking for is a significantly broadened access that 
brings all of these commxmities into this process, and while it 
brings greater communities in, it also brings in other sources of 
funding other than perpetuating Federal subsidies for individuals 
to use the network. 
Mr. Boehlert. Thank you very much. ^ 
Mr. Kapor, we all want to see our schools and labs and libraries 
linked together. I think that is a high priority with all of us. Do 
you see any tension between the desire to rapidly establish such a 
network and the desire to push the envelope by investing more in 
network R&D? Is there a danger in moving too fast in a given tech- 
nology? 
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Mr. Kapor. I wish I cotQd claim I was a non-technologist, but I 
can't. There is always risk when you have rapidly moving tech- 
nology, which is the case in networking, but that is just a fun- 
damental, it*s a given. There is no circumstance I can imagine in 
which we don't confiront the consequences of rapidly evolving tech- 
nology. So what I think we have to do is, we have to manage risk 
down, and one way that it can be done is to be very clear in estab- 
lishing agreement that there are these different levels of 
networking. 

There are production networks that are really offering commod- 
ity services; there are precompetitive technologies in their initial 
deployment; and then there is pure research; and we need to have, 
I think, a different funding regime for each one, from moving to- 
wards no subsidization for things which are commodity services to 
the traditional role of funding pure research. 

The way you manage the risk down is to know when a tech- 
nology is ready to move from one stage to the next so you have an 
orderly transition with some advanced planning, and 1 think that 
is possible to do if there is a consensus among all the stakeholders 
that this is the regime that well have. 

That way, if people know that three years or five years down the 
road gigabit networks are going to be out of their test beds and 
ready for deployment, there can be a strategy for reducing the Gov- 
ernment involvement as that moves into more of a production net- 
work, and I think we are learning enough to begin to be able to 
manage that process, and that would be ttie way I think we should 
go- 
Mr. BOEHLERT. Thank you very much. 

You know, I think all of you can help us. You have all had kind 
words to say about NSF, and its an enthusiasm I share because I 
think that agency does an outstanding job and we have been prop- 
erly giving more resources to NSF. That is the good news. The bad 
news is, we are losing the administrator, the director. He is leaving 
to go back to academia, the University of California, I believe. So 
if you have any suggestions, send them down to the White House. 
We need somebody to keep up with what Mr. Bloch did and Dr. 
Massey has been doing at NSF, because I think it is a great na- 
tional resource that is imderappreciated. 

That's all for now, Mr. Chairman. Ill come back a little bit later. 

Mr. Boucher. Thank you very much, Mr. Boehlert. 

The gentleman from Alabama, Mr. Browder. 

Mr. Browder. Mr. Chairman, Fm going to yield to you so you 
can get on with those questions that you are interested in, and also 
I see that you have been scribbling down some more, so 111 yield 
my time back to you. 

Mr. Boucher. Thank you very much, Mr. Browder. I appreciate 
your generosity. 

The gentleman from Minnesota, Mr. Minge. 

Mr. MiNGE. I also will yield my time and participate by listening 
to your questions. 

Mr. Boucher. Thank you. 

Let me say to my friend, Tom Tauke, that I appreciate his 
thou|htful comments and recommendations here this morning, and 
I understand the concern that the local exchange carriers through- 
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out the country have a potential competition firom the Federal Gov- 
ernment through the National Research and Education Network. 

Let me offer as best as I can the assxirance that it is certainly 
not the intention of those advancing the high-performance comput- 
ing and national networking program to offer commercial competi- 
tion to telephone companies. The idea is that the highest capacity 
which is in excess of that offered by the commercial providers 
would be offered by the Federal Government and wouiu continue 
to be offered by the Federal Government xmtil such point in time 
as the commercial providers reach that level of ability, and when 
they do the federal role would diminish and evaporate in that par- 
ticular area. 

So I think the intent is as you have suggested that it should be, 
not that on an ongoing basis the Federal Govenmient provide this 
service when exactiy the same kind of service is at that time avail- 
able from the private sector. If you have any comments or sugges- 
tions beyond that, I would welcome it. 

Mr. Tauke. First of all, Mr. Chairrdan, we appreciate your clanty 
in outlining what you believe the goal of the program should be. 
That has been most helpfuL I think it is fair to say that from time 
to time there has been a misunderstanding of what the intent of 
Congress is in the program and some tincertainty, as I alluded to 
in my testimony, about what the intent is. 

The processes used by the National Science Foundation, which 
you alluded to in other questions to other people on the panel, have 
allowed for a lot of openness, and they have been very good in that 
respect. I would say as just one outsider looking in, however, it ap- 
pears as if ttiere is some uncertainty sometimes about the direction 
of policy adopted by the National Science Foimdation, and the proc- 
esses are not as formalized as we often have in government. In 
many ways that is good, given the nature of this enterprise, but I 
think from time to time it creates imcertainty. 

Right now, we are in a period of some uncertainty. We think we 
are supportive of the direction in which the NSF is going, as sev- 
eral of the panel members alluded to, but we too aren*t quite cer- 
tain exactly if our imderstanding is the same as the direction and 
the policy that the NSF is going to finally pursue. 

The last point I would make is that this is getting to be a bigger 
deal, you know. It started off as kind of a modest little enterprise, 
and it potentially could become a much bigger enterprise, especially 
when we begin talking about hooking up the elementary schools, 
the health care providers, and others throughout the Nation. 

There is a need for greater clarity as to what the role of govern- 
ment should and should not be. That is why we have offered as a 
framework for establishing that clarity the differentiation between 
experimental and production networks, trying to give some thought 
as to where the funds should flow. 

We think that what we are saying is in sync with what you are 
saying, and we applaud you for your leadership on this issue, and 
we certainly don't claim to have all the answers on it, but we are 
trying to be useful in this process so that we do draw the lines. 
And the bottom line is, of course, we don't like government-sub- 
sidized competition, but at the same time, we recognize that there 
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is a role for government to play and we want to work with you in 
developing that proper role. 

Mr. Boucher. Let me offer our full cooperation in that effort and 
suggest to you that we intend to process a second iteration of the 
high-performance computing legislation— call it Son of HPC— dur- 
ing the course of this Congress, and so there will be a legislative 
vehicle within which to provide the level of clarification which you 
suggest is currently absent. 

mry don't you propose some amendments to us that, in your 
view, would establish that level of clarity. I think it would be help- 
ful to us to have those recommendations, and we will keep tiie 
record of this proceeding open imtil we receive that fi-om you. So 
if you could do that, that would be, I think, a step in the right di- 
rection. 

Mr. Tauke. We would be delighted to do so. To which bill should 
we use as a base when attempting to propose amendments? 

Mr. Boucher. You will have a bill very shortly that you can use 
as a base. We intend to introduce legislation that will provide for 
the mplications of networking technologies that were first sug- 
gested in the bill introduced in the last Congress upon which no 
action was taken, that would be the legislation to which amend- 
ments could be made. 

I have read over section 102 of the High Performance Computing 
Act, and to my interpretation it is very clear that the Federal Gov- 
ernment would not be involved in competition with commercial pro- 
viders, but it never hurts to clarify our intent to the satisfaction 
of all parties concerned, and we will make every effort to do that. 

Mr. Tauke, Mr. Chairman, if I might just observe, you know, if 
you go aroimd and talk to people on the campuses of the Nation, 
I'm sure you will find, as I have — and you don*t even have to go 
to campuses J you can go to other places— that people use Internet 
now for a whole variety of commercial uses. 

I talked a few weeks ago to a student who happened to attend 
a university in this Nation who had a boyfriend \^o happened to 
be attending an institution over in Europe for a year. They spent 
the entire day hooked up via Internet working on research papers 
but also with their mailbox on the screen exchanging notes, E-mail, 
nice communication. But that we do not believe is appropriate com- 
munication that should command government subsidies. That we 
see is commercial commimication that should be part of the com- 
mercial network. 

Mr. Boucher. Could I just say on that point, I think everyone 
would agree, and the direction in which the NSF is moving now is 
to restrict the use of its subsidies and its higji-speed backbone to 
those users who require that high capacity, and for things like E- 
mail and other lower-end uses there wovld be an expectation under 
the NSFs current direction that those services be purchased from 
commercial providers. 

So I would cather that your industry would then endorse that di- 
rection of the NSF which I think meets your objectives. 

Mr, Tauke. We do support that direction, and I only raise this 
example, Mr. Chairman, so you understand why the concerns have 
arisen. It isn*t because of anything that you have said or because 
we disagree with the directions of the NSF, ifs because there have 
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been other visions of this network that are different firom yours and 
because of some things that are happening in the real world today 
which we thhik are being addressed by the NSF. 

Mr. Boucher. Okay. Well, ifs a thoughtful discussion, and we 
v/ili look forward to your specific recommendations on how we can 
clarify that intent. 

Let me ask finally this panel to comment on the activities that 
the Administration has taken to date to implement the High Per- 
formance Computing Initiative. There is a confederation of agencies 
that are working under the guidance and coordination of the Office 
of Science and Technology Policy. Tell us, if you will, how effective 
those steps have been and whetiier those activities are in conform- 
ance with felie objectives of the HPC legislation. 

j^y volimteers? 

Dr. Heterick. 

Dr. Heterick. Thank you, Mr, Chairman. 

I thiuk we have the perception that OSTP has attempted to 
bring some coordination to federal agency activities, but I would 
have the observation that there are many federal agencies who do 
not participate in that coordinated effort. 

Mr. Boucher. Which ones should be participating that presently 
are not? 

Dr. Heterick. Well, I think you will find that many sectors- 
while someone from the Department of Agriculture, for instance, is 
on the FNC, I think you will find many areas within Agriculture 
are not actively participating. The Department of Education, I 
think, is another place where you don*t have active participation in 
NREN activities, and I don't know — ^that may be a consequence of 
the agency choices rather than the coordination effort, but certainly 
there are issues that extend well beyond federal agencies, and it 
is not clear to us how OSTP provides that kind of effective coordi- 
nation to institutions of higher education, public Ubraries, primary 
and secondary schools, all of which are envisioned as participants 
in the NBEN activity. 

Mr. Boucher, Are yoxx suggesting that some affirmative outreach 
on the part of OSTP might be appropriate to try to enlist more par- 
ticipation, more advice, as this process goes forward? 

Dr. Heterick. AJbsolutely, and I think you would find that 
EDUCOM, CSPP, other organizations, have suggested that maybe 
a national commission or something of that nature might be a way 
to approach this problem and understand the coordination of a na- 
tional rather than a federal activity. 

Mr. Boucher. Has EDUCOM shared these comments with 
OSTP, or is this the first time that you have talked about your con- 
cern that appropriate coordination is not being provided and appro- 
priate advice not being received? 

Dr. Heterick. The results of the workshop I mentioned in my 
testimony were shared with OSTP late last year. 

Mr. Boucher. And those comments were a part of that work- 
shop? 

Dr. Heterick. Yes, sir. 

Mr. Boucher. Any other comments with regard to that? 
Dr. Klingenstein. 
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Dr. Klingenstein. Mr. Chairman, first of all, sitting on the Fed- 
eral Networking Council Advisory Committee, I would suggest that 
that group was very slow to convene and that the issues presented 
to the FNCAC were initially not of substance. I think there has 
been a shift over the last few months, and I think that there is a 
more sincere effort by the FNC to use its advisory mechanism. 

I would also concur that there are some federal agencies who are 
not full participants. I guess I v;ould identify the Department of 
Education as a critical agency, especially for K-12. I think there 
is a nimiber of good experiments being conducted at this point 
through the Education and Human Resources Directorate inside 
NSF. The results of those experiments must be disseminated and 
utilized by the Department of Education in formulating an ap- 
proach to linking K-12. 

As profoimd an effect as the network has had on higher edu- 
cation, I think it will ultimately have more of an effect on K-12. 

Mr. Boucher. Thank you. 

Mr. Kapor. 

Mr. Kapor. Yes. I have two points. The first is, it might well be 
appropriate to establish a policy which direct agencies to purchase 
services on production networks where appropriate as opposed to 
undertake the construction of new, duplicative facilities. We have 
seen a tendency from time to time for different agencies to want 
to go their own way, and perhaps the technologies are at a state 
of maturity where theur needs really can be met with oflP-the-shelf 
technology but they may need a nudge in coordination. 

And the second is, if we do go forward, as I hope we will, with 
a scheme for these network access points which the NSF has pro- 
posed, it might also be very appropriate to obtain the voluntary 
and cooperative participation of the other agencies in agreeing to 
connect to these network access points with the understanding that 
that doesn't mean they necessarily interconnect with every single 
other network that is connected there because these NAP's are 
what are called policy free. 

The fact that you are physically connected is one thing; you then 
enter into agreements as to who you actually send packets to, and 
that wotdd allow for a kind of multiplicity of different types of use 
policies to coexist. But if the agencies don't connect to tne NAFs, 
it is going to fundamentally weaken that at the new interchange 
points. 

So there are some issues for OSTP to coordinate. 

Mr. Boucher. What about the pace of thib work? 

Mr. Kapor. Weil, I really want to echo what Mr. Tauke said. The 
major problem I see is that of uncertainty. We do not— NSF does 
not seem to be operating under publicly known and fixed time 
lines; things happen; announcements are made. The process is very 
open, but yet it is very unstructured, ana that introduces uncer- 
tainty, it makes planning difficult, and it maintains the possibility 
of surprises. Agam, I want to echo what has been said before 

Mr. Boucher. So you would see a clecj need for better structure 
internally within the NSF as it is making these advances toward 
a more capable backbone and with regard to other policies for use 
of the backbone and for the recompetition for backbone services — 
for network services. 
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Mr. Kapor. Absolutely. I don't want to stultify the process, that 
would be terribly unfortunate, but I think a more structured proc- 
ess woiild reflect the fact that there are a lot more players now and 
that it is a bigger pond, it is not a small group of, you know, com- 
put/Cr science networking researchers and a couple of people at 
NSF who have a stake in this thing, and I think a sUghtly more 
formal structured process is appropriate given the increasing com- 
plexity and widespread participation in the network. 

Mr. Boucher. Let me shift the focus of the question and ask you 
about the pace of the confederation of agencies working under the 
supervision of OSTP to formulate plans for the National Research 
and Education Network. Is that moving as quickly as it should? 

Mr. Kapor. I sense that it could move more quickly. 

Mr. Boucher. Okay. You should go into politics, Mr. Kapor. 
That's a good answer. 

Mr. Tauke. 

Mr. Tauks. We beUeve that there is some need for the Federal 
Commtmications Commission to be involved in this process. Ex- 
actly >where it should be involved in the process Fm not certain, but 
as this process involves the greater commimications infrastructure 
of the Nation thei e is a role for coordination with the FCC. 

Mr. Boucher. What kind of role would the FCC have? It is hard 
for me to envision a role for the FCC in what is merely a research 
and education network. Assuming that it adheres to its function 
and doesn't go beyond that into commercial competition, why would 
the FCC be involved? 

Mr. Tauke. First, we beUeve that the Federal Communications 
Commission has a role to play in the standard setting process, 
which is critical for the orderly development of the network. 

Secondly, we have talked axiite a bit today about the evolution 
of technology from, for lack of better terms, experimental networks 
to the commercial or production networks, and I think that the 
Federal Communications Commission has a role to play in that 
process. 

We — I believe, as I started today talking about, have to look at 
this not as a separate entity or separate little thing off here to the 
side. That maybe is what it was a couple of years ago, but we envi- 
sion it being something more, and it should be part of our vision 
of an information infrastructure, and in that capacity there should 
be some coordination with the Federal Communications Commis- 
sion. 

We will ^ve you additional thoughts as we look at what legisla- 
tion you offer, but I don't think— -I didn't want to let the oppor- 
tunity pass without raising the question of FCC involvement in 
some way. 

Mr. Boucher. Your specific recommendations on that front 
would be welcome, and we will certainly take them into accoimt. 

Let me finally ask this panel, if the structiire that we are con- 
templating for the second iteration of the High Performance Com- 
puting Act, the one that leads to more definite applications, is ap- 
propriate, the structure that we are thinking about is essentially 
the same one that is now grappling with implementation of the 
original high performance computing legislation, and that is a vari- 
ety of agencies, each with a mission, each with a function, within 
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the overall context, being coordinated by OSTP. Is that the right 
approach for us to take with regard to applications that will be the 
subject of the next bill? 

Any comments? 

Dr. Heterick. 

Dr. Heterick. I think you would find strong agreement among 
the constituency that EDUCOM represents that the issues in front 
of us really are grand applications, and I think you have heard this 
from any number of other sources. Certainly the life-longr leauming 
reskilling issues and the need to build the kind of appUcjftions that 
make them integral to the network are critically important; medi- 
cal care, health care, issues, absolutely vital; the creatym of digital 
libraries, and aD of these, require applications to make them flow 
freely across the network; and, finally, I think in a national com- 
petitiveness sense, the manufacturing issues that are so important 
to this country's competitive sense. 

Mr. Boucher. That is a pretty good answer for the next question 
I was going to ask, but let me get your answer to this one. What 
about the administxative structure? Is that appropriate? Assuming 
that we have the right applications in mind — and we will get to 
that in a minute — ^what about the administrative structure to 
achieve those applications? 

Dr. Heterick. I think you would find, again, among EDUCOM 
constituents, a sense that this is something more than a federal ef- 
fort, it is a national effort, and we need a management and an ad- 
ministrative kind of structure that allows the national effort to 
blossom. 

Mr. Boucher. And you are arguing for greater involvement by 
the education community. 
Dr. Heterick. Yes, sir. 

Mr. Boucher. Okay. That is a point understood. 
Mr. Kapor. 

Mr. Kapor. I tiiink it is very important to have a process, admin- 
istrative process, that treats the interests of end users and com- 
mercial providers of services and application developers as first- 
class participants. Now I wish I could give you something concrete 
to supplement the agency structure, but I fear that if it is just basi- 
cally at the first level structured as coordination among agencies, 
the input and influence and participation of all these other groups 
will only be present in a diminished form, and I would look to the 
direction of increased involvement perhaps in an advisory way but 
in a structured way that is guaranteed to get input so that we don*t 
wind up simply with applications that serve interests of particular 
agencies. Obvioiisly, those have to be there, but there are broad ge- 
neric needs that need to be addressed, and we would be happy to 
give some fiirther thought to this and try to make this concrete if 
that would be of interest. 

Mr. Boucher. That would be helpful. 

Dr. Klingenstein. 

Dr. Klingenstein. Mr. Chairman, I do think it is appropriate to 
use agencies, with two important caveats: the first, that tWs is not 
an entitlements program for those agencies, that the money needs 
to get down to the people in the field; a second condition would be 
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for stronger coordination; I think coordination to date has been lim- 
ited. 

And then I wonder and am concerned that ii we use agencies, 
who will speak for all those people who are not directly represented 
by an agency as we start to look at the impact in rural America, 
as we start to look at the impact of community networking, the 
electronic commimities, such as what is happening in Blacksburg, 
what agencies will speak for that. 

Mr. Boucher. Okay. Those are all excellent comments, and any 
fiirther illumination that you care to provide on how we might look 
at the administrative structure we would appreciate. 

And then, finalhr, let me ask you this, and this probably is the 
most important of this set of questions. Are the applications that 
we are looking at the right ones? Are the resources to accompUsh 
an implementation of those appUcations adequate? And is tiie var- 
ious allocation of resources among the applications the appropriate 
allocation? 

The applications basically that we are looking at are education 
and teacher training, the creation and dissemination to industry of 
manufacturing technology, medical data and medical imaging over 
a high-j)erformance computing and networking test bed, the cre- 
ation of digital libraries, and me setting of standards for the ready 
retrieval of digital information over these networks. Are these the 
right applications? Can you think ^ others that we ought to in- 
clude in the legislation? What about relative 2dlocation of resources 
among them? 

Mr. Kapor. 

Mr. Kapor. I think that is a very good set of areas to focus on, 
but let me just suggest that, in addition, in trying to develop appli- 
cations — IVe been a software developer for 15 years now — ^we need 
to pay attention not only to the content of the application — ^for in- 
stance, educational materials — ^but also the imdferlying facilities 
that will be required to make the application work, and in particu- 
lar if we talk, for instance, about medical data and imaging, the 
need for facilities that protect privacy and provide security to the 
information which is traversing che network is very important, and 
that is not only the case with medical appUcations but any type of 
application that involves personal data, and there is technological 
development in the area of encryption that I think should be an in- 
tegral part of the applications development effort and would call 
your attention to the Fact that, while there is raw technology avail- 
able, there are federal policies that interfere with the efficient and 
widespread use of encryption technology, including export control 
laws and attempts to require network service providers to dtunb 
down their network security. 

So I think in order to achieve the application goals we not only 
have to focus on education in medical unaging but find a way to 
address some of these poUcy issues preventing the development of 
facilities which will make the application successful. 

Mr. Boucher. Okay. 

Dr. Heterick. 

Dr. Heterick. Well, I think we must have the same barber be- 
cause we have the same list; Fm not sure. 
Mr. Boucher. You mean you and I have the same list? 
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Dr. Heterick. Yes, sir- 
Mr. Boucher. Good. Thaffs what I expect of all my constituents, 
of course. You understand that. 
Dr. Heterick. And I try to behave appropriately, sir. [Laughter.] 
I think that is a good list of four strategic areas and certainly 
support efforts directed in those particular application areas be- 
cause I think they are far expansive beyond rather limited do- 
mains, and each one of them carries with it, I think, an implication 
for the cost structure of this coxmtry, of the various institutions in 
it, and I think that is a grand set of appUcations, frankly. 
Mr. Boucher. Okay. Good. 
Dr. Klingenstein. 

Dr. Klingenstein. If HPC is also to stand for "high performance 
country," then I think we need to, in addition to the Ust that you 
have provided, focus on economic development at the state and 
local level, servicing rural America, and servicing the community 
as a whole through commimity networks and freenets, et cetera. 
There is a tremendous amount of good that can be achieved 
through those mechanisms. 

Mr. Boucher. Okay. Thank you for those comments. 

Let me say to this panel that we will keep the record of this 
hearing open — ^ITl pick a date — for a month, and during that time, 
if you could develop additional recommendations responding to this 
specific set of questions, most particularly the last set of questions 
concerning administrative structure, the kmds of appUcations that 
we are consideration for the next iteration of this Act, the priority 
among them, tiie allocation of resources for each of those, I think 
that would be verj^ helpM to the Subcommittee, and we would wel- 
come that. 

Mr. Tauke, we will look forward to getting from you suggestions 
with regard to definitional clarity and hope that you can provide 
that rather shortly. 

I want to thank this panel for its testimony this morning. You 
have helped us considerably as we conduct this inquiry, and Fm 
sure we will be talking with all of you again. 

And, with that, this panel is excused, and we will turn now to 
the second panel of witnesses this morning and would ask that 
they come to the table at this time: Mr. Kenneth Kay, the Execu- 
tive Director of the Computer System Policy Project; Ms. Sara 
Parker, the Commissioner of Libraries for the Stats of Pennsylva- 
nia, representing today the American Library Association; Mr. Mi- 
chael McDonald, Chairman of Communications and Computer Ap- 
pUcations in Public Health, and President of Windom Health in 
Berkeley, California; Dr. Charlie Bender, Chairman of the Coali- 
tion of Academic Supercomputer Centers, and Director of the Ohio 
Supercomputing Center, fiom Columbxis, Ohio. 

Without objection, your prepared written statements will be 
made a part of the record, and the Subcommittee would welcome 
your oral summaries, and, again, we would ask that your oral sum- 
maries be kept to approximately five minutes so that we will have 
time to engage in a discussion with you about the matters that you 
address. 

Mr. Kay, we will be pleased to begin with you this morning. 
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STATEMENTS OF KENNETH R- KAY, EXECUTIVE DIRECTOR, 
COMPUTER SYSTEMS POLICY PROJECT, WASHINGTON, DC; 

MICHAEL Mcdonald, chairman of communications 

AND computer APPUCATIONS IN PUBLIC HEALTH, AND 
PRESIDENT, WINDOM HEALTH ENTERPRISES, BERKELEY, 
CA; SARA A. PARKER, COMMISSIONER OF LIBRARIES OF 
PENNSYLVANIA, AND REPRESENTING THE AMERICAN LI- 
BRARY ASSOCIATION, HARRISBURG, PA; AND DR. CHARLIE 
BENDER, CHAIRMAN, COALITION OF ACADEMIC SUPER- 
COMPUTER CENTERS, AND DIRECTOR, OHIO 
SUPERCOMPUTING CENTER, COLUMBUS, OH 

Mr, Kay. Mr. Chairman, thank you very much. 

My name is Ken Kay. Tm the Executive Director of the Com- 
puter Systems Policy Project, which is a policy group made up of 
the 13 UEO*s of the largest American computer manufactxirers. We 
are delighted to be asked to testify this year. I want to commend 
you for holding these hearings. 

The CSPP recently issued a report on the National Information 
Infrastructure which was released earlier this morning, and Yd like 
to ask that the report be made a part of the record. 

Mr. Boucher. Without objection. 

[The report follows:] 
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What Is CSPP7 

The Computer Syitemt Policy Project (CSPP) is «n *ffili»tion of chief executive officers of Ameri- 
can corapttto companies that develop, build, and market information proceiring systems and software. 
CSPP'i mcmbcTf inchidc the chief executive* of App!c. AT&T. Compaq, Control Dau Systems, Cray 
ReMtfch, Data General, Digital Equipment, Hewlett-Packard, IBM, Silicon Graphics, Sun 
Microayitcma, Tndem, and Unisys. 

Upon forming CSPP in 1989. the CEOs made a commitment to work together to develop and 
personally advocate pdbWc policy positions on trade and technology issues that affect their industry, all 
hi^-technology industries, and hence, the nation. That commitment continues today. 

To date, CSPP has issued the following reports which outline the CEOs' positions on a variety of 
issues. 

■ Perspectives on Market Access and Antidun^ing Law Reform, May 1 990. 

■ Success Factors in Critical Technologies, July 1990. 

■ Perspectives on U.S. Technology Policy, Pan I: The Federal R&D Investment, February 
1991. 

■ Perspectives on U.S. Technology Policy, Pan II: Increasing Industry Involvement, 
February 1991. 

■ Expanding the Vision of High Performance Computing and Communications: Linking 
America for the Future (Repon and 7-Minute Video), December 1991. 

■ Perspectives on U.S. Technology and Trade Policy: The CSPP Agenda for the 1 03rd 
Congress, October 1992. 

For copies of these rqwrU or for more information about CSPP, please conuct Pam Fandel at (202) 
662-8403. 
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Executive Summary 



As the 21 9t century appronchcs, our nation's 
challctige is to find ways to rekindle economic 
growA, remain competitive abroid, tnd create the 
kinds of jobs that will enable Americans to raise 
their standard ofliving. This will require that we 
be more productive and innovative than our 
competition abroad, and that we act more quickly 
and more efficiently. 

Across a range of industries, Americans are 
increasingly turning to information technology to 
do just that Our ability to generate and exchange 
information, technology, and ideas is helping us to 
increase output, decrease costs, improve quality, 
and bring new products to market. The United 
States has a unique opportunity to capitalize on 
this increasing reliance on infonnation technology 
and the benefits it can bring. 

We are currently the worid leader in comput- 
ing and conmiunications technologies, yet we 
have not taken steps that *,ill allow us to make the 
most of our potential. This report calls for con- 
certed efforts by the U.S. public and private 
sectors to develop and deploy an advanced infor- 
mation infrastructure that will put our infomiation 
technology advanUge to woric for all Americans. 

Throughout history, the United States has 
been successful, in part, because we have taken 
bold steps to make our national resources avail- 
able to individual Americans by creating a variety 
of underlying foundations or infrastructures. Our 
transportation, telephone, electric power, and 
water systems are all solid examples of this tradi- 
tion. By developing the infrastructures to make 
these resources readily accessible to individual 
Americans and easy to use, wc have experienced 
an economic prosperity, quality of life, and global 
competitiveness virtually unnutchcd by any 
nation. We need to build on this tradition to carry 
us into the 21$t century. 

A national information infrastructure, which 
will be as accessible and easy to use as our exist- 
ing national infrastructures, will revolutionize our 
ability to communicate and collaborate by erasing 
geographical boundaries. It will enable us to Up 



into our existing resources of creativity and 
knowledge. It will lead to the development of 
products and services today unimagined. It \n\\ 
create new jobs and economic strength for indi- 
vidual Americans. It will accelerate the develop- 
ment of critical technologies. And finally, it will 
enable us to address more effectively many soci- 
etal problems, including challenges in the areas of 
health care, education, and manufacturing. 

The call for a national information infrastruc- 
ture builds upon the High Performance Computing 
and Communications (HPCC) Program. The 
HPCC Program is an excellent first step. It 
provides an initial research foundation to create a 
more extensive information infrastructure that will 
be broadly accessible to the public and capable of 
meeting a wide variety of information needs. 
Nevertheless, it alone is not enough. CSPP 
believes the United Sutes must make a national 
commitment to create a new national information 
infrastructure that complements, builds upon, and 
delivers the advantages of the research being 
performed in the HPCC Program, enabling the 
private sector to create new services that will 
benefit individuals in all walks of life. This will 
require improving upon and linking together 
current communications, computing, infomiation, 
and human resource capabilities. More impor- 
tantly, it will require developing new capabilities 
to enable broad access to a variety of public and 
private information resources. Finally, it will 
require the integration of a range of computing 
and comnriunications technologies to enable 
transmission of text, images, audio, and video to 
anyone, anywhere, at any time. 

CSPP believes the first step is to develop a 
consensus vision — across industries and with the 
government — of what the information infrastruc- 
ture should be. It will also require building a 
widespread understanding of the benefits this 
infrastructure could bring to individual Ameri- 
cans, On the following pages, CSPP presents its 
vision of the national information infrastructure 
(Nil). In addition, CSPP recommends the follow- 
ing actions be taken by the new Administration, 
Congress, and U.S. industry: 
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Background 



In December 1990. the CEOs of CSPP met 
with Adninistration officials to discuss their 
public policy positions on technology issues. At 
that meeting, CSPP was asked to assess the High 
Performance Computing and Communicaions 
(HPCC) Program and provide recommendations 
to increase industry'! involvement and interest. 

On December 3, 1991, after almost a year of 
review and analysis, CSPP issued its report and 
video. ''Expanding the Vision of High Perfor- 
mance Computing and Communications: Linking 
America for the Future'* concluding that the 
HPCC Program is a significant and critical under- 
taking. It would, CSPP dctcnnined, advance 
research in high performance computing and 
networking technologies as well as increase the 
use of high pcrfomuncc computers to solve 
important science and engineering problems. At 
the same time, CSPP observed that the HPCC 
Program could provide a foundation for some- 
thing more. If propcriy designed, HPCC research 
could advance tfie development of technologies to 
help solve a wide range of social and economic 
problems and improve the competitiveness of U,S. 
industry by providing the foundation for a national 
communications and information infrastructure, 

CSPP continues to support the HPCC Pro- 
gram and believes it should remain a national 
research priority, CSPP applauds the recent 
creation of a new, improved management struc- 
ture for the Program, which will provide a clear 



mechanism to coordinate, manage, and govern the 
implementation of the Program and a central point 
for private sector interaction. In addition, CSPP 
commends Senator Al Gore and Representative 
George Brown for introducing the Information 
Infrastructure Technology Act in the summer of 
1992 to move the HPCC effort to a new level. 

The research and technology advancements 
supported by the HPCC Program remain a high 
priority for CSPP. In October 1992, in the CSPP 
Agenda for the 1 03rd Congress, we recommended 
enhancing and expanding the HPCC research 
agenda to: 1) provide the foundation for an infor- 
mation and communications infrastructure of tne 
future; 2) bring the benefits of HPCC technology 
to individual Americans in areas such as health 
care, education, and manufacturing; and 3) de- 
velop technology demonstration projects. 

In addition to supporting the HPCC Program, 
CSPP believes the nation must focus on creating 
the information infrastructure for the future. 
Together, the HPCC Program and the Nil will 
provide the means to address the difficult chal- 
lenges the nation now faces, HPCC research 
advancements will pave the way for the applica- 
tions a national information infrastructure will 
make possible, *nd the infrastructure will provide 
a vehicle to deliver the benefits of HPCC research. 
The following report describes our vision for the 
infrastructure and recommendations for action that 
will help to make the vision a reality. 
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Parti: CSPFs Vision 



Introduction 

informsthn in th9 21st Century 

In the future, the United States' primary 
resource for generating economic prosperity, 
improved quality of life, and global competitive- 
ness will be our ability to quickly and efficiently 
generate and exchange information, technology, 
and ideas. 

Increasingly, across a range of industries from 
banking and retail to automotive and aerospace, 
information technology has become instrumental 
in product development, manufacturing, market- 
ing, sales, and service. The flow of information 
has become the foundation for improving produc- 
tivity and increasing innovation in most every 
business enterprise. U.S. industry is not, however, 
the only beneficiary. Information technology 
continues to become an increasingly integral part 
of the every day lives of individual Americans. 



The information infrastructure of the 
future will revolutionize the way 
individuals relate with one another 
by enabling us to work together, 
collaborate, and access and generate 
information without regard to geo- 
graphical boundaries. 



Autonuted tellers, airline reservation systems, 
anti-lock brakes, and personal computcn arc just a 
few examples. 

As we face the 21st century, we have an 
advantage over our foreign competitors. We 
currently lead the world in computing and com- 
munications technologies. But to make the most 
of the increasing reliance on information technol- 
ogy and our current strengths, we, as a nation, 
need to take the bold step of developing and 



deploying an advanced information infrastructure 
that will help us remain more productive and more 
innovative than our competitors abroad. 

The National Information 
Infrastructure 

W/wf is It? 

The infrastructure of the future is a nation- 
wide system that will allow all Americans to take 
advantage of our rich resources in information, 
communication, and computing technologies. It 
will link together a range of institutions and 
resources, from schools and businesses to libraries 
and laboratories. More importantly, it will link 
together individuals, from senior citizens and 
students, to health care professionals, manufactur- 
ing managers, and business people from all fields. 

The information infrastructure of the future 
will revolutionize the way individuals relate with 
one another by enabling us to work together, 
collaborate, and access and generate information 
without regard to geographical boundaries. It will 
enable fundamental changes in the way we edu- 
cate our children, train and retrain our workers, 
earn a living, manufacture products, deliver 
services of all kinds, and interact with family and 
friends. 

Throughout its history, the United States has 
followed a tradition of creating underlying na- 
tional foundations — infrastructures — that have 
fostered a quality of life in America unmatched by 
any nation. Our transportation, electric power, 
and water systems are all solid examples of this 
tradition. As we move into the 21 st century, these 
existing infrastructures will continue to be impor- 
tant, but they, alone, will no longer be sufficient to 
meet our national needs. 

Today, we think nothing about turning on a 
faucet and immediately getting hot water for a 
shower, flipping a switch and getting electricity to 
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make coffee, and another switch to get a weather 
report. We pick up the telephone without a 
second thought. Wc must create an advanced 
information infrastructure for the future that will 
provide Americans with the same easy access to 
all sorts of information and people. 

The information infrastructure, used in 
conjunction with a collection of "information 
appliances" — tools that will combine computing, 
communications, and video technologies, for 
example — will give people in rural areas ready 
access to libraries, museum exhibits, job informa- 
tion, and medical care now only available to those 
who live near those resources. People all over the 
country will be able to work and interact with 
others, without even knowing their collaborators' 
locations. By making information resources 
readily available and easy to use, the information 
infrastructure of the future will revolutionize our 
ability to access the information we need and our 
ability to collaborate and cooperate with others. 

This infrastructure will integrate four essen- 
tial elements — communications networks, com- 
puters, information, and people — to create a 
whole new way of learning, working, and interact- 
ing with others. A more detailed description of 
the elements of the infrastructure includes the 
following: 

Communications Networks 

■ a network of interconnected and 

interoperable public and private commu- 
nications networks ("public" networks 
refer to those networks, such as the 
public switched telephone network, that 
arc open to use by anyone; "private" 
networks refer to those that are limited to 
use by a i^ific group of people meeting 
certain criteria, such as corporate net- 
works), providing services ranging from 
high to low speed, allowing a range of 
uses anytime, anywhere; 



■ agreed-upon technical standards for 
piecing together the network, having all 
its pieces work together, and plugging 
into it; 

■ the capacity to transmit information, at 
both high and low speeds, in a variety of 
data formats, including image, voice, and 
video; and 

■ multiple mechanisms, perhaps including 
digital signatures, to support the elec- 
tronic transfer of funds in exchange for 
services received. 

Computers 

■ high-performance computers resident on 
the communications networks to provide 
intelligent switching and enhanced 
network services; 

■ powerful personal computers and work 
stations — including machines that 
respond to handwritten or spoken com- 
mands and portable, wireless devices — 
that are easy to use and mask the com- 
plexity of the underlying system so 
people can tap into it as easily as they 
dial a phone; and 

■ distributed computer applications that arc 
widely accessible over the network 
(which acts like a lending library) and 
that help people perform a wide variety 
of tasks quickly and easily. 

Information 

■ publ ic and pri vatc databases and digital 
libraries that include material in video, 
image, and audio formats; and 

■ information services and network directo- 
ries that assist users in locating, synthe- 
sizing, and updating information. 
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people of all ages and backgrounds who 
arc easily able to use the rich and varied 
rc»ourc«i available through the infra- 
structure to improve how they learn, live, 
and work; and 

people who create, package, communi- 
cate, and sell information in the many 
new way$ made possible by the existence 
of the infonnation infrastructure. 



Why It it knportsnt? 

The investments the nation has made over the 
years to develop our existing transportation, 
communicationt, and energy distribution infra- 
structures were instrumental in making the United 
States an cconbmic and political world leader. 
They were also instrumental in improving the 
quality of life for individual Americans. To 
remain an economic power in the 21st century, the 
United States must have in place an infr^tructure 
that allows us to compete in the Information Age 
by providing a tool to be continually more produc- 
tive and innovative. 

An infonnation infrastructure will enable the 
U.S. to xx^ into the vast resources of knowledge 
and creativity that already exist in this country. 
As the voluaic and complexity of our infonnation 
resources has increased, it has become almost 
impossible for any individual or business to take 
frill advantage ofwhat is available. An infotma- 
tion infrastructure will make the benefits of 
infonnation technology as available to individual 
Americans u the trsn^rtation infrastructure 
made available the benefitt of automotive technol- 
ogy and the communications infrastructure made 
available the benefiu of telephone technology, it 
will create new opportunities for the development 
of productt and services we cannot even begin to 
imagine today, creating new jobs and economic 



// will create new opportunities for the 
development of products and services 
we cannot even begin to imagine today, 
creating new Jobs and economic 
strength for Americans and providing a 
resource for our current workers to 
continuously improve their job skills. 



strength for Anncricans and providing a re$ouix« 
for our current workers to continuously improve 
and upgrade their job skills. 

In addition, an information infrastructure will 
accelerate the development of critical U.S. tech- 
nologies. A strong consensus exists as to what 
technologies bolster the competitiveness of our 
economy and where we stand in those technolo- 
gies relative to the rest of the world. Initiatives to 
develop, deploy, and use an information infra- 
structure will creatc a market demand for many of 
these technologies, spurring an increase in private 
sector investment. Moreover, these technologies 
would be put to work in the real worid, a testing 
ground more powerful than the laboratory and 
with the potential to directly benefit individual 
Americans by generating advancements in com- 
mercially relevant technologies and creating an 
infrastructure they can use. 

Finally, the infonnation infrastructure will 
lead to the development of a range of new *infor- 
marion appliances" that will allow Americ^^iis to 
tap into the resources of the infrastructure in ways 
beyond our undct standing today. Some of these 
tools for the infrastructure could include interac- 
tive learning devices, wireless computers capable 
of simulating design and engineering plans on- 
site, and pocket size devices allowing doctors 
access to medical resources from renwte locations. 
The only thing that will limit the shape, fonn, and 
use of these appliances is our imaginarion. 
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Why Should Tfm Unffd Stsfs Act Now? 

Today, many of the changes taking place in 
our economy and influencing our competitive 
position arc driven by the advent of the infonna- 
tion age and the new ict of economic ground rules 
this has created. In the information age, the value 
of the products and services we exchange is 
increasingly a function of their information con- 
tent and the knowledge used to create them rather 
than the raw materials used to produce them. 
Because of this shift, the ability to easily access 
and share information and stimulate the creation 



A coordinated, focused drive for a 
national information infrastructure will 
enable us to more effectively and effi- 
ciently devote our collective talents to 
developing the competitive edge 
against other nations. 



of new ideas is essential to maintaining a strong 
economy, developing world class industries, and 
enhancing the quality of life for every citizen. 
America now has the opportunity to create the 
information infrastructure required to achieve this. 



Other nations, including Japan, Germany, 
France, and Singapore are Uking significant steps 
to upgrade their own infrastructures and have 
long-term plans in place to continue doing so. 
With U.S. indusuy and government working 
together as partners, we can build on our already 
strong lead in information technology to maintain 
our current lead, help us compete abroad, and 
improve our quality of life at home. 

A coordinated, focused drive for a national 
information infrastructure will enable us to more 
effectively and efficiently devote our collective 
Ulcnts to developing the competitive edge against 
other nations. Working together toward a com- 
mon goal, America will realize the benefits of an 
information inftastructure sooner — we will 
establish the standards the world will need to 
follow and we will be the first to market with 
important nev/ products, services, and applications 
for the infrastructure. More importantly, we will 
be able to dramatically change the way Americans 
Icam, care for the sick and elderiy, and manufac- 
ture products. 

The following descriptions provide a glimpse 
of the important benefits an information infi^- 
structure could make possible. 
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The Potential Benefits 



Health Care 




Aniericani^>end more on health care thui on 
any other industry, but tliey are getting less in 
return for their expenditures than is possible. For 
many people, health care ia too expensive and 
often unavailable. CSPP believes Aat computing 
and communications technologies can provide 
solutions to both of these shortcomings. 

Health care ia a large, high growth, recession 
resistant industry, with Q>ending rising about 2 1/2 
times faster than GNP. In 1991, health care 
^>ending totalled $73S billion, or 13S of GNP, up 
from 7.3% of GNP in 1970. The Health Care 
Financing Administration projects that the 
nation's health outlays will r^ch $1 .6 trillion by 
the year 2000. The soaring cost of health care has 
triggered concern about the ability of the nation to 
continue providing quality health and medical care 
as well as the ability of individual Americans to 
afford it. 



Health care is extremely information inten- 
sive. Each year, Americans make approximately 
636 million visits to doctors* offices for ambula* 
tory care. In addition, 23 million surgical proce- 
dures are performed annually. EaUi visit and 
procedure generates large amounts of medical and 
financial data. There is presently no means to 
preserve or track that infonnation for use in future 
or related health care situations. In fact, the cost 
of managing health care information is one of the 
prime diuses of the increasing cost of health care. 

Improving the management of this informa- 
tion through a health care infomiation infrastruc- 
ture will enable efficiency gains and cos: savings 
throughout the entire health care process. First, 
roughly 20% of annual health care expenditures 
go to administrative costs, including processing an 
estimated five million health care claims per day. 
Computing and communications technologies 
offer new opportunities to improve the manage- 
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Improving the management of this 
information through a health care 
information infrastructure will en- 
able efficiency gains and cost sav- 
ings throughout the entire health 
care process. 



ment of and access to health care>reUted infonna- 
ticm wid to reduce costs for processing insurance 
claims through electronic payment and reimburse- 
ment. Second, better access to medical data and 
patient medical histories will help improve doc- 
tors* diagnoses by providing fast and easy access 
to accurate, complete, and up-to^ate information. 
Third, high speed networks will enable residents 
of rural areas and inner cities to enjoy the benefits 
of the latest medical technologies and expert 
opinions without leaving their home towns. 
Finally, easy access to information by individuals 
in their homes on self-care and healthy lifestyle 
practices will enable people to better manage their 
own health, reducing the number of visits to 
doctors' of^ccs and hospitals, and increasing the 
likelihood that medical problems will be identified 
earlier. 

The challenge is to create a medical informa- 
tion infrastructure that will support the following 
types of applications that could help, in the near 
and longer term, to solve the health care problems 
the nation is experiencing: 

■ On-Un« Patient Records — Hospitals, 
doctors* offices, and community clinics will be 
interconnected through high speed networks. 
Patient records, including medical and biological 



data, would be available to authorized health care 
professionals anytime, anywhere (with privacy 
assured) ova these networks. This would enable 
health care providers to access immediately, from 
any location, the most up-to-date patient data, 
including medical images from t^ts, resulting in 
improved diagnoses and more informed treatment 
decisions. 

■ Medical Collaboration — Medical 
personnel will use interactive, multimedia 
telemedicine technologies to collaborate and 
consult with each other over distances. Doctors in 
hospitals or offices will consult on short notice 
with experts located anywhere in the nation; 
emergency room physidans will provide vital 
assistance to emergency medical personnel on the 
scene via wireless technologies. Patients and their 
doctors would have instant access — at affordable 
cost — to experts and spedalists, no nutter where 
the patient is located. 

■ Surgical Planning and Treatnnent — 

Physicians and surgeons will use high speed 
computing technologies to simulate the function 
of human organs to facilitate medical diagnoses 
and treatment decisions, and to plan complex 
surgical procedures. Imaging and nK>deling 
techniques will be used to produce rralistic and 
detailed 3D models of a patient* s organ, to de- 
velop the most effective and safe surgical proce- 
dures, to demonstrate planned procedures to 
patients and medical students, and to develop 
alternate non-invasive treatments. With high 
speed networks, images could be transmitted 
instantly to experts located elsewhere for confir- 
mation of diagnoses and treatment recommenda- 
tions. 
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Education 




To ensunc z secure and prosperous future, 
Americans need to be able to think critically and 
to have access to the widest possible body of 
knowledge. The work force requirements of the 
future will increasingly require people to be able 
to learn new skills to adapt to changing job re- 
quirements and new technologies and to use 
knowledge and information to make decisions. 
Changes must be made to the United States' 
education system to ensure that it will give indi- 
viduals the skills they will need for lifelong 
learning in a high wage, information-based 
economy of the fiitxirc. 

Meeting these challenges will lequire extend- 
ing America's edge in computing and communica- 
tions technologies to education services in 
schools, communities, work places, and homes. 
An infonnation infirastructure for lifelong learning 
will offer unprecedented potential for improving 



lives by making knowledge readily available and 
usable by all Americans. Such an infrastructure 
would provide a tool for addressing many of the 
learning needs the country is facing, including, for 
example, making additional resources available 
on-line for teachers who want to improve their 
skills and update their knowledge; providing a 
means for Americans to continually acquire the 
new knowledge to adapt to the multiple careers 
many will likely undertake; providing seniors and 
disabled or homebound Americans direct access to 
information resources critical to their health and 
welfare; and providing better access to informa- 
tion that affects our quality of life and cultural 
awareness. 

Effective deployment of a computing and 
communications infrastructure for olucation and 
lifelong learning requires well trained and techno- 
logically experienced teachers and administrators 
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An information infrastructure for 
lifelong learning will offer unprec- 
edented potential for improving lives 
by making knowledge readify avail- 
able and usable by all Americans. 



who can facilitate the use, insullation, and man- 
agement of new instructional technologies such as 
digiul interactive video, local irea networks, and 
gateways to national networks. Users and snidcnts 
will need new skills to help them retrieve, review, 
categorize, and analyze the information and 
knowledge they will be able to access. This will 
require investment in training for educators and 
students in the use of new technologies, develop- 
ment of model curricula and new instructional 
techniques, development of new information 
resources, improvement in the quality of existing 
resources, and extension of public access to 
electronic schools and libraries. 

A national information infras^cture will 
create an enormous range of education and life- 
long learning applications, such as: 

■ On-line Job Training Libraries — 

Interactive, multimedia, digital libraries will be 
available on job sites to provide workers with 
task-oriented information that they could use, at 
their own convenience and pace, to improve and 
upgrade their job skills and performance. Work- 
ers in any job — assembly lines, retail outlets, 
sales, or offices — would be able to continuously 
upgrade their skills and learn new skills at any 
time through customized training libraries. 



■ Electronic tlbrarles — Students will use 
on-line electronic libraries in classrooms and at 
home to leam more about any topic. For example, 
if a student wanted to leam about the works of 
Shakespeare — or about a specific play — he or 
she will simply turn on a computer and, with the 
flick of a switch, be connected to the entire works 
of Shakespeare, complete with photographs, 
videos, and recordings. The electronic libraries 
will include software tools to help students find 
the information they need, identify relevant data, 
analyze, and present the information and will 
provide access to information and reference 
specialists to help users locate the material they 
need, 

■ Virtual taboratorles & Field Trips — 
Through virtual laboratories, students will per- 
form science experiments using equipment and 
facilities located anywhere in the United States, 
including at the national laboratories, in collabora- 
tion with some of the nation's best laboratory 
scientists. Students will also take "field trips" to 
museums, observatories, science exhibits, and 
research centers without leaving the classroom. 

■ Collaborative learning — Students of 
all levels and ages, teachers, and experts will 
collaborate, in real time, via high speed networks, 
on a wide variety of learning projects. The col- 
laborators will access information and high perfor- 
mance computing resources located throughout 
the country, such as images collected by NASA's 
Earth Observing System satellites, and would 
work together to develop research projects that 
focus on their own interests. 
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Intelligent Manufacturing 




The U.S. manu^Ktuiing enterprise faces 
enormous challenges over the next decade just to 
keep up with new information and new technolo- 
gies. The industrial world is rapidly moving to 
''electronic comracrce,** in which suppliers and 
design collaborators will be on-line; factories will 
be highly programmable and staffed with highly 
skilled personnel; product design and manufactur- 
ing will be fully integrated; and custom-made, 
high-quality products will be manufactured rap- 
idly in small quantities. Failure to keep pace and 
maintain technological leadership will threaten our 
long-term competitive position in the world 
market. 

Increasingly, to stay competitive, companies 
of all sizes must be able to respond rapidly to 
customer demands for high-quality products at 
low cost. This requires manufacturing and design 
processes that arc highly efficient and flexible to 



enable the shortest possible design, developn^nt, 
and production times. Companies able to adapt 
and apply the latest information and conununica- 
tions technologies to their manufacturing pro- 
cesses will have an advantage over their less 
innovative competitors in the future. The chal- 
lenge, therefore, is to develop, deploy and apply 
the technologies for a manufacturing infrastruc- 
ture that incorporates computing and communica- 
tions technologies to support integrated develop- 
ment, engineering, and manufacturing processes. 

It is critical to ensure that small and medium 
manufacturers arc stakeholders in this new infra- 
structure. Small and medium manufacturers are 
vital to the nation's economic development and 
growth, accounting for 40 percent of GNP, half of 
all employment, and nwre than half of job cre- 
ation. Providing small and medium companies 
with access to computing, communications, and 
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information resources will enable them to adopt 
new technologies and manufacturing techniques, 
reducing the cost of doing business and increasing 
efficiency and productivity. 

Wotk is already underway in the private and 
public sectors to expand the use of advanced 
computing and communications technologies in 
the manufacturing process, but much more is 
needed HPCC Program research in aerospace 
vditcle design and advanced materials are just a 
few examples of the application of higji perfor- 
mance computing to bojefit our industries. Com- 
puter-aided design (CAD) and computer-aided 
naanufacturing (CAM) tedmologies are being 
incorporated into U.S. manufacturing enterprises 
at increasing rates. However, CAD/CAM tech- 
nologies, which arc further advanced than many 
other intelligent manufacturing innovations, still 
need improvement before they can be widely 
implemented and must be integrated into both the 
design and manufacturing processes to fully 
realize their benefits. 

A national information infrastructure has the 
potential to significantly increase the productivity 
and quality of U.S. manufacturing by enabling 
applications such as: 

■ Concurnnt and Distributed Design^ 
EngliiMrlng, and Manufacturing. — Manufac- 
turers of products, from automobiles to airplanes, 
and from machine tools to televisions, will distrib- 
ute scheduling and production across geographi- 
cally dispersed facilities to reduce production 
delays, minimize manufacturing, transportation, 
and inventory costs, perform design, engineering, 
and manufacturing concurrently, and leverage 
unique skills and availability of skilled resources. 
Large amounts of information, such as engineer- 
ing modeling data, product specifications, test 
spedfications, and bills of materials, will be 



Companies able to adapt and apply 
the latest information and communi- 
cations technologies to their manufac- 
turing processes will have an advan- 
tage over their less innovative com- 
petitors in the future. 



distributed and shared anK)ng dispersed facilities 
in real time. All f these techniques will signifi- 
cantly reduce the time to develop new products 
and bring them to market. 

■ Elactronic Commerce for Manufac- 
turing Enterprises — Companies of all sizes 
will increase their efficiency and productivity 
while reducing costs by incorporating electronic 
commerce into their operations. Throu^ links 
with suppliers, customers and local, state and 
federal govemmenu, companies will be able to 
conduct virtually all of their essential business 
opportunities electronically, including: locating 
the best suppliers to meet their needs, identifying 
potential customers for their products, placing and 
receiving orders, exchanging payments, and 
ascertaining the latest government regulations 
affecting their businesses and submitting required 
compliance reports electronically. 

■ Virtual Design and Manufacturing 
Project — Manufacturers of complex, expensive 
products will use virtual design facilities to model, 
simulate, and visualize product designs and 
manufacturing processes in advance, saving the 
costs of building prototypes. Eventually, virtual 
reality technologies will permit product designers 
to "walk through" new products before actually 
building the products and through manufacturing 
facilities before producnon begins. 
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Part II: Recommendations for Action 



By investing in the HPCC Program* the 
United States has already begun investing in the 
research for an infrastructure baaed on high speed 
networks, high performance eomputcrs, and on- 
line information. CSPP will continue to work 
with Congress and die new Administration to 
implement our recomnaendations to improve the 
structure of die HPCC Program. However, we 
roust now make a motional comim'tment to take the 
next $t^ to develop a new national information 
infrastructure that will provide us with the best 
opportunity to compete in the global economy of 
the future. 

Through a public and private partnership to 
develop and deploy a national information infra- 
structure, we will not only lay the best foundation 
for remaining internationally competitive, we will 
also give ourselves the best chance to solve many 
of our domestic challenges — the declining 
quality of education, the skyrocketing cost and 
limit^ availability of high-quality health care, 
and the need for businesses of all sizes to increase 
quality and productivity — which increasingly 
require the ability to access and use large amounts 
of distributed infomiation. 



IVe must now make a national commit- 
ment to take the next step to develop a 
new national information infrastruc- 
ture that will provide us with the best 
opportunity to compete in the global 
economy of the Juture. 



The time to act is now. Creating a national 
information infrastructure of the future will 
require improving upon and linking together 
current communications, computing, information, 
and human resource capabilities. More impor- 
tantly, it will require developing new capabilities 
to enable broad access by millions of Americans 
to public and private information resources and to 
enable people to generate, transmit and receive 
text, images, and video anywhere, at any time. 



Before the comprehensive information infra- 
structure of the future c?ji be realized, a broad 
cross-section of American industries, academic 
and research institutions, and the federal govern- 
ment need to agree on a common vision for the 
effort. With a common vision in place, the private 
and public sectors can make a conmiitment to do 
what they need to do, independently or together, 
to make the vision a reality. While the private 
sector has primary responsibility for developing 
and making available the services, products, 
networks, and applications to make die infrastruc- 
ture possible, the federal government has an 
important role as a catalyst in stimulating the 
effort and creating a regulatory environment that 
will encourage private sector investment and 
implementation. 

To accelerate the development and deploy- 
ment of a national information infrastructure, 
CSPP recommends that the Administration, 
Congress, and the private sector begin a joint 
effort to take the following actions: 

Administrstkin Agends 

1 . Make the Nil a National Technology 
Challenge: The President should declare the 
national information infrastructure a new national 
technology challenge. The President should, in 
his State of the Union address and his Fy94 
budget submission, issue a challenge to Congress, 
industry, academic, and research institutions, and 
potential users to work with him to create a new 
information infrastructure. 

2. Establish a National information Infra- 
structure Council: The successful development 
and deployment of a national information infra- 
structure will be contingent upon the government 
adopting a vision and a strategy for its implemen- 
Ution, The best way to accomplish these objec- 
tives is to esublish a National Information Infra- 
structure Council, chaired by the Vice President, 
to provide a management focus for the effort. 
Members of the Council should include the Secre- 
tary of Commerce, the Director of the Office of 
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Science and Technology Policy, the Chainnan of 
the Federal Conununications Commission, and the 
heads of other federal departments, agencies, cr.d 
White House Executive Offices who ha ve roles or 
responsibilities in the information infrastructure, 
and private sector experts, including rcpresenu- 
tivct of industry, user groups, and research institu* 
tions. The Council should have as its mitial 
responsibilities: 

■ adopting a vision for an Nil; 

■ working v^th the private sector to de- 
velop and adopt several concrete goals 
for the Nil. with accomplishable mile- 
stones; 

■ coordinating the Nl I activities of the 
various government agencies and depart- 
ments; and 

■ developing a strategy to address the 
information infrastructure policy prin- 
ciples listed following these recommen- 
dations. 

3. Establish an Nil Implementation Entity: 
Esublish a federal entity to implement the Na- 
tional Information Infrastructure Council's vision, 
plans, strategies, recommendations, and other 
directions. The entity should have the responsi- 
bility and the authority to: 

■ manage and focus the Nil research 
agenda, including research performed by 
the national labs; 

■ coordinate, in conjunction with other 
appropriate agencies and departments, 
the Nil technology demonstrations; and 

■ develop strategies to overcome policy 
and regulatory barriers affecting the 
deployment by the private sector of a 
national communications net\vork of 
interoperable, inlerworking networks. 

4. Invest in Reseerch for en Nil: The FY94 
budget request should include funds for 
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precompctitive. generic research on enabling 
technologies for an Nil, such as the following: 

■ research on the generic, enabling tech- 
nologies needed to address challenges in 
health care, education \nd lifelong 
learning, and intelligent nwnufacturing; 

■ research on the scalability problems 
associated with aggregating many high, 
medium, and low speed users; 

■ technologies and architectures to ensure 
the security of information available in 
an Nil and to guarantee privacy of 
information; 

■ interoperability; 

■ integrity and robustness of networks and 
databases; 

■ human/computer interfaces, such as 
speech and handwriting recognition and 
machine intelligence; and 

■ research on creating and managing 
distributed eleccronic databases and 
libraries, such as indexing databases, 
digitizing libraries, and organizing 
material. 

5. Fund Pilot Projects to Demonstrate 
Technologies: In conjunction with industry, the 
federal government should fund pilot projects to 
demonstrate the application of high p>erformance 
computing and communications technologies to 
health care, education and lifelong learning, and 
manufacturing. Such projects will help solve 
problems in scaling technologies and accelerate 
development of standards. 

6. Develop a Public Education Program: 

Request the National Research Council of the 
National Academies of Science and Engineering 
to develop, in conjunction with the private sector, 
a program to educate the general public about the 
potential benefits of an Nil and the impact it will 
have on their lives. 
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7. Mika Govamm«nt Information Easily 
AccttSSibltt: An information infrastnicture could 
provide federal, sUtc, and local governments with 
a system to better serve their citizens while reduc- 
ing the cost of providing those services. Through 
a national information infrastructure^ people 
would have ready access to the most up to date 
information about their entitlement to health, 
education, housing, and social security benefits. 
Citizens could, for example, use the infirastructiu^ 
to register to vote, renew their drivers licenses, 
and pay their taxes. The National Research 
Council should assess federal information collec- 
tion and dissemination policies and practices and 
make recommendations on how such policies and 
practices should be changed to make public 
information easily available and accessible to 
citizens through the Nil The Nil implcmenUtion 
agency should be charged with developing a 
stratet^y to implement the recommendations across 
all affected departments and agencies 

1 . Authorize a National Information Infra- 
structura Council and Appropriate Funds 
for its Operation: Introduce legislation to 
authorize creation of a National Information 
Infrastructure Council to oversee development of 
the Nil and appropriate fimds for its operation. 

2. Authorize and Appropriate Funds for 
Research and Technology Demonstretions: 

Introduce legislation, based on the Information 
Infrastructure and Technology Act of 1992, to 
authorize research on Nil tedmologies and dem- 
onstration projccU in health care, education, and 
manufacturing, and appropriate fimds for such 
projccU. 

industry Agmnds 

1 . Continue Investments to Develop end 
Deploy en Nil: The U.S. computer industry is 
investing billions of dollars each year in research 
and development relevant to an Nil. Industry 
must continue to work to develop and deploy the 
Nil, including: 



■ deployment of interoperable communica- 
tions networks; 

■ development of on-line (^^tabases and 
applications; 

■ development of easy to use computers 
and information appliances; and 

■ training people to design, develop, and 
use the various elements of the infra- 
structure. 

2. Continue to Invest In Research and 
Development of AppUcetions: Companies 
must continue independent and collaborative 
efforts to invest in research on Nil technologies 
and development of new products and services. 

3. Reach Out to Other Industries: CSPP 
will initiate a project to encourage other industries 
likely to benefit from the applications made 
possible through an Nil to join the effort to 
achieve an MI. 

4. Promote Nil Efforts: A wide range of 
affected industries should form a non-profit group 
to work with the National Research Council to 
promote the Nil. 

5. Develop end Partlclpete In PPot 
Projects: Industry should undertake an effort to 
develop strategic plans and facilitate the formation 
of teams to design technology demonstration 
projects in health care, education and lifelong 
learning, and manufecturing. 

6. Develop Nil Goels end Milestones: The 

private sector will work with the Infrastructure 
Council to develop q)ccific examples of 
accomplisheble goils for an Nil, with concrete 
milestones, such as, for example, a nationwde 
system of on-line patient records accessible by any 
authorized health care professional, anywhere; and 
all small and medium manufacturing companies 
networked with the manufacturing extension 
centers. 
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Policy Principtos for a National Information Infrastructure 



The public tnd private iccton have important 
roles in making the information infraimicturt a 
reality. While the development and deployment 
of the ii frastructure must be led by the private 
lector, goided by the forces of a free and open 
tnarket, the fedwal government can accelerate its 
implementation by acting u a catalyst and a 
coordinator. 

CSPP has identifiod the following important 
public policy principles that will have to be 
addrciaed jointly by the public and private sccton 
before the information infrastructure can become a 
reality, CSPP looks forward to working with the 
new Administration, new Congress, and other 
industry groups to addreu these issues. 

1 . ACCau - Because an informed citizenry is 
essential to the nation's growth, all individuals 
must have access to the Nil. 

2. Fktt Am«n<lm«nt ~ To ensure freedom of 
expression in an Nil, First Amendment principles 
guaranteeing freedom of speech, as articulated by 
U.S. courts, should apply to electronically-trans- 
mitted communications. 

3. Privacy - Consumers of Nil services have a 
right to privacy in their use of the Nil. 

4. Sacurity - Information available through the 
Nil must be protected against unauthorized access, 
tampering, and misuse, consistent with the needs 
-f the applications and the desires of the user. 



5. Confidtntiality - Nil users must be free to 
use effective, industry-developed encryption to 
ensure confidentiality of communications and 
dau. 

6. AffordablHty - To promote nuximum use, 
the Nil must be affordable. 

7. Intatoctual Proprjrty - The fundamenul 
principles of copyright should apply to electroni- 
cally-available information in the same manner as 
for other nMdia, 

8. Naw Tachnoioglas - While it is impossible 
to anticipate all of the technologies that will 
eventually be part of the Nil, the political and 
regulatory environment must encourage the 
development of new technologies and their incor- 
poration in the Nil. 

9. Intaroparabillty - The Nil must support 
maximum interoperability among networks in this 
country and internationally, 

1 0. Compatitlor) — Service providers must 
have fair and open access to the Nil in order to 
assure competition among such providers, 

1 1 . Carrlar Liability - Inforniation services 
carriers and distributors who have no editorial 
control over the contents of electronic infomution 
should not be liable for the content of the informa- 
tion transmitted ova the Nil, 
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Mr. Kay. As we perceive, looking at the continuum from HPCC 
through Nil, I think that we find that the subjects you have put 
in front of the Subcomnnttee this morning reallv lend themselves 
to being looked at in three phases. Phase one is the HPCC program 
itself; phase two is the appUcations phase, which I think is rep- 
resented by the Information Infrastructure Technology Act; and 
phase three, we believe, is the Nil itself; and what I would like to 
do is simply address those three phases briefly with the areas 
where we see need for improvement or additions. 

With regard to HPCC, the computer industry CEO's are very 
strongly supportive of the program. They think it is a very impor- 
tant building block for the effort to reach an NIL We also want to 
commend both the Congress and the f^encies working within the 
program who have really done a good job of, in many ways, being 
out ahead of industry in thinking about this issue. 

However, I think there are two important areas where improve- 
ments need to be made, and I think tne Chairman alluded to them 
earlier. The first is, we have recommendations with regard to 
HPCC management. The HPCC program is— one of our CEO's de- 
scribed it as eight preexisting government missions with a ribbon 
tied around them, and I think there is some truth to that. 

We have argued for the last 18 months to create stronger man- 
agement and coordination of the program. We believe those efforts 
in part led to the HPCC Coordination OfBce, which is now chaired 
by Dr. Lindberg of NLM. We, though, believe that that Coordina- 
tion Office is not enough of a management structure, and as we 
head toward an Nil, that the Congress ought to look seriously at 
moving from coordination to actual management. 

I t hink the CEO's, as could be expected, feel that the current 
loose coorcUnation structiu*e is one that they feel will not succeed 
in an area as compUcated as this, and particularly as you worry or 
begin to worry about the interaction oetween HPCC and an Nil, 
it is going to be even more important that there be central manage- 
ment, that the Congress be able to see what goals the program has 
set for itself and whether those are met and have accoxmtability to 
one person, and we don't think the current structure lends itself to 
that. 

Secondly, we would ask you to look at the area of private sector 
input. While several people have referred to the FNC Advisory 
Group, there is no HPCC advisory group to date. One has been 
c^ed for in the legislation; it has not yet been formed; it needs to 
be. And we also would mention to you that two of our CEO's whose 
names had been put forward to serve on the PCAST advisory group 
on HPCC — and due to a set of regulations coming out of the white 
House General Counsel's office, they were not permitted to serve 
on that advisory group — ^we think it would be important for you to 
make sure that as you oversee the HPCC advisory commission, 
that you make sure tiiat people of the best intellect and best abihty 
in the country be in a position to serve on that group. 

Moving to the applications phase, we would simply say that we 
strongly support the Information Infrastiiicture Technology Act. 
We think that the right applications have been chosen. We think 
that ultimately the HPCC program won't receive public support if 
it is not viewed to be tied to these public beneficial activities. 
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We woidd suggest to you that there are two areas that you need 
to look at with regard to this Act itself. One is an omission, we be- 
lieve, which is that there isn't a research agenda for the National 
Information Infrastructure which has been included in this bill. 
The HPCC program has a research agenda devoted to establishing 
the NREN and Grand Challenges, but the Nil has a separate set 
of research challenges which we think are very important, and they 
woxild include those issues in the research area that go to millions 
of end users and the problems of scale-ability of arcWtecture, and 
we don't think the ciurent HPCC program has that research agen- 
da in it, and we think that your new bill ought to include such a 
research agenda. 

Secondly, we again would raise the issue of management and 
woxild raise questions as to whether the OSTP is really the appro- 
priate home for the management of a government agency. Coordi- 
nation makes a lot of sense, and it is set up to do that, but in terms 
of whether or not it is a programmatic entity and was designed to 
oversee a program and have program accountability, we would sug- 
gest that the Congress may want to look other structural alter- 
natives for the Information Infrastructure and Applications Act as 
well. 

Finally, with regard to the Nil itself, we would observe that nei- 
ther of these two bills— neither the HPCC program nor the pro- 
posed Information Infrastructure Act — describes the National IiSbr- 
mation Infrastructure as a national technology challenge or as a le- 
gitimate goal of a federal, corporate, academic, public alliance. We 
think that that needs to be done, whether it is done in the context 
of an Information Infrastructure Act or additional legislation. 

We think the Nil needs to become a very specific national tech- 
nology challenge, and we believe there needs to be a new entity 
created to help facilitate a dialogue between the private sector, the 
public sector, academe, to discuss the vision of a national informa- 
tion infrastructure as well as a whole host of public policy issues 
that we think get raised by a national information infrastructure. 

The Information Infrastructure Technology Act that was intro- 
duced in the last Congress does not address this set of issues, and 
it is for that reason that the CSPP in its report specifically sug- 
gested that an information infrastructure council be created that 
would be a forum that could take both of these activities on— the 
discussion about what is our joint vision for an Nil; the computer 
industry has modestly put its vision forward, but many other in- 
dustries need to come forward, many other public groups need to 
come forward, and share their vision of an Nil. There needs to be 
a forum where the government and industry and other affected 
communities can discuss this vision and come to some closure on 
it so we can begin a plan. We think that entity needs to be put in 
place. 

And, secondly, at the end of our report we have suggested about 
11 areas of public policy where such a council should begin delib- 
erating, and those are areas some of which were covert on the 
previous panel, including access. First Amendment, privacy, secu- 
rity, confidentiality, affordability. 

But we don't see either the HPCC program or the current Infor- 
mation Infrastructure Act providing tiie kind of fonmi where those 
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issues could be discussed, and I think our CEO's at this point think 
that it is time for both the Congress, the Administration, and those 
of us in industry to get behind the National Information Infrastruc- 
ture as a stated public policy goal that we can all jointly work on, 
and we look forward to worWng with you, Mr. Chairman, and your 
Subcommittee in that effort. 
Thank you. 

[The prepared statement of Mr. Kay follows:] 
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I. INTROOUCTH)N 
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c$rn ar<j manufacturing. Sptdfically. CSPP recommends acWing the Department o 
Cducaton to tha program and expanding the rolaa of the Department of HeaKh anc 
Human Sen/ices, the Department of Commefca, the National Science Foundation, end 
the othsr HPCC ager;cies, ea appropnate to address these new areas. 



MS. THE INFORM.MTON INFRASTRUCTURE TECHNOLOQY ACT 

CSPP strongly supported the Information Infrastructure and Technoiogy Act 
when it was introducod last year and has recently recommended that It be 
reintroduced and passed by the 103rd Congress. By authorizing funds for 
demonstration projects in health care, education, manufacturing, and libraries, the /.ct 
is consistent with CSl^'s recommendations for accelerating development and 
deployiT^ent of the Niitional Infomiation (nfrastmcture. Pilot projects and testbeds a-e 
eesential to demonstiate the application of Nil technologies in new areas and the 
benefit}) that they wiK make possible, such as the cost savings that may be achieve j in 
Uie ma-iagement of ^ ealth care data, to acceierate the devetopnr^nt of standards, to 
address the probienr^s in scaling new technologies, and to bring together researche-s 
from Industry, goverrment. acadenrna, and the user communities in the developmert of 
solutions to diflkult problems. 

t^SPP support:j the'infofmation Infrastructure and Technology Act because it 
will helj) addreea chalenges the nation faces in health care, education, and 
manuffcturing. The loHowing are brief descriptions of some of the Improvements tl' e 
nation nay be able to achieve through an Nil. 

A. Health Care 

.^ry Nil will offer new opportunities to improve the management of and acce«i to 
health <:are-reiatad infomiation and to reduce costs for processing insurance claims 
througti etoclronte payment and reimbursement Better acoees to medical data anc 
patient medical histories will help improve doctors' diagnoses by providing fast and 
eaay aixrm to accmata, oomplate, and up-to^ate infomiation. An Nil win enable 
reeiderts or rural aretia «xl inner dtiee to enjoy the beneftta of the latest medi^ 
tachnoogies and expart opintons without leaving their home towns. FinaiV,easy 
access to inftym a tlor by mdMduala in their homes on self-cani and healthy lifeetyie 
practiose wi enabia jsaopia to better manage their own health, redudng the number of 
viaits to doctors' offices and hospitals, and increasing the lil^elihood that medical 
problerna wiH be identified a^. The following types of appTrcations could help, in 
the new and longer tanri, to so^« the heelth care problems the nation 

m On*Umi PaUant Raoortfa - Hospitals, doctom' ofltoes, and communt:y 
.:iir)lca wil be iiiterconnected through high speed networia. Patient records, 
including rr^adical and biological data, would be availabJa to authorized haaw^ 
i:are proifeesio<ii<s anytime, anywhere (with privacy aasured) over these 
networks. ThiJi wouW enable health care providers to access immediately, from 
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;iny location, tlio most up-to-date patient data, including medical images froni 
lesta, raaulting in improved diagnoses and more infomied treatment dedsions. 

ri Medical Collaboratkm - Medical personneJ will use interactive, 
multimedia tekfnedidne technoiogias to collsborate and consul with each ot-ier 
over distances. Doctors in hospitals or offices will consult on short notice witi 
«)xperts located anywhere in the nation; emergency room physicians wilt pro\ide 
'/itai assiatanct) to emergency medica] personnel on the scene via wireless 
lechnotoQiae. I'atients and their doctors vwxjld have instant access - at 
;affbrdable cost: - to experts and spedaiista, no matter where the patient is 
located. 

»• Surgidtl Planning and Treatment - Physidm and surgeons will usa 
i-jigh speMj computing technctogies to sinrujlate the function of hurrwi organj to 
facilitate medical diagnosea and treatment dedsions, and to plan complex 
isurgical proce.jures. Imaging and modeling techniques wiii be used to prod«Jce 
i-eaiistic and dcjtaKed 3D models of a patient's organ, to develop the most 
•effective and safe surgical procedures, to demon s trate planned procedures to 
iDalients and medical students, and to develop alternate non-invasive 
•Teatments. \Mth high speed netwod^s, tmages oouW be transmitted instantiv to 
'ixperts located eleewhm for confirmation of diagnoses and treatment 
recommendatisns. 

B. Education 

An Nil wHl be iin essential tool for meeting the education challenges of the 
future. An Nil wiH offar unprecedented potential for improving lives by making 
knowledge reedHy available and usable by ail Americans. Educatton and lifeiong 
\wrm} applk^atkxiB such as the foOowing would provkie tools for addressing many of 
the lea-ning needs the country is facing. 

■ On-line Job Training Ubrarfee - interactive, multimedia, digital librares 
•Mil be availabis on Job sites to provkle workers with task-oriented infbmiation 
j^at they oouki use. at their own convenience and pace, to improve and 
jpgrKie their job skis and performance. Workers in rny job - assembly lines, 
-etail outiats, sales, or offk^s - woukj be able to continuousfy upgrade their 
skills and learn new skiNs at any time through customized training Kbrariee. 

■ Ctodronte Ubrarfee Students wW use on4ine eiectronto Kbnries in 
ciassroome ard at home to leem mors about any topte. For example, If a 
student wanted to learn abCKJt the works of Shakespeare - or abou a sp^ 
Dlay - he or aie wi simply tum on a GOTTiputer and. wmi the fick or a switch, 
oe connected to the entire wodcs of Shakeepeare. complete with photographs, 
vWeoa, and recordings. The electronk; libraries wi indude software tools to 
•>e{p studentafM the infbmiatk)n they need, kientifyrele^ ;ind 
3reaent the informttion and wil provkje access to informatton and reference 
ipadalista to help usera locate the material they need. 

4 
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M VUtual iJibonrtorM 4 PMd Trips Through virtual laborstories. 
tmjddnts will ptxiorm sci«nG« •xpariiTwnts using squtpmsnt and fadtitias locasd 
;inywtiara in the UNtad Statas. inckiding at tfia nationai laboratorias, in 
(XDliaboration vith some of tha nation's bast ieboratory scientists. Students vn!l 
tilso take "field trips* to muaauins. observatories, science exhibits, and raseai ch 
iwrtars without leaving the classroom. 

» Conabc-rattve Laaming - Students of all levels and ages, teachers, and 
(Experts wHI ooilaborate, in real time via high speed networks, on a wide van'ery 
i>f learning pfo|ects. The ooMeborators wiM accees information and high 
l)arformanca computing reaourcee located throughout the country, such as 
Imagea coiiect<9d by MASA's Earth Observing SyMm satellites, and would work 
together to de-/elop reeearch protects that focus on their own intereets. 

C. inteMgent Manufacturing 

increa^gly, to stay competitive, companies of all sizes must be able to 
respond rapidly to astorner dernands for hlgh-<Hia}ity pr^ This 
requires manufacturing and design processes that are Nghly efficient and flexible tc 
enable the shortest possible deeign. development, and proAxAon times. Companies 
able to adapt and apoly the latest information and communications technologies to 
their manufacturing processes win have an advantage over their less innovative 
compeiitors in the future. The cheRenge, therefbre, is to develop, deploy and applv 
the tec^v^oioG^ee for a manufacturing infrastructure that incorporates computing anc 
comrTKink^ations technologiee to aupport integrated devetopment, engineering, and 
rrwHifbCturing prooe^UMs, and to enable app6catk)na such aa: 

It Concurrent and Ofatrtoutad Deeign, Engineering and Manufacturing 
- MvHifacturars of products, from automobilae to airplanes, and from machine 
'xx>ls to televisions, wiU distribute scheduling and productkxi across 
'3eogrBphk:aify cfispersed faciTitjes.to reduce production delays. mininr>ize 
msnufacturing tranapoitation, and inventory coats, perfbmn design, engineering, 
.yid manufacturing concurrently, and (average unique skiis and availability of 
:3kilied reeourcee. Large amounts of information, auch as engineering modeling 
•jata, product ^i p edffcations, test specifk:atk3ns, bils of materials. wiH be 
<dtotribuled and ahared among dispersed fMlitlee in reel tinf>e. 

■ ilactronie Commerce lofMamifacturlngEmerprieee-C^^ 

.in sizes win increase their efficiency and productivity whUe reducing costs by 
ncorporating olectronic commerce Into their operafons. TTraugh Hnks with 
tsupplieri, customers and local, state and federal governments, companies vvW 
de eble to conduct virtually all of their eesentiel businees opportunmee 
•alectronically, nciuding: locating the beet auppHers to meet their needs, 
dentifying potential cuatomers for their products, placing and receiving orders. 
-»xchenging payments, and ascertaining the latest government regulations 
.sffecting their ousineeees and submitting required compliance reports 
ilectnonically. 

S 
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11 virtual OMlgn and Manufacturing Proiaot - Manufacturrs of compiax, 
(>xp«nsiva procMjcta wi me virtual dttion fadGtiea to mocM. simuiatt, and 
•/isuaHza product deaigna and manufaoturing procettas in advanoa, aaving tlia 
•x)sts of building prototypes. Evantuaiiy, virtual reality tachnotogtaawtt parmt 
ixoduct daslgr:ars to "walk through" new products before actualy building th) 
txoducts and through manufacturing fadOties before production begins. 

'Afriile we strorgly support the iegitlation and fook foowd to wofWng with thj 
subcortvnittee to get it passed, CSPP recommends making two changes in the biil is 
it ¥M introduced iasi year: 

1. mck^ funds for research in precompetitive, generic enabling 
:achnok)giee lor an Nil, such aa the Mowing: 

■ researci on the scalability problems assodatad with aggregating man/ 
' high, medium, and k)w speed users; 

■ technologiea and architectures to ensure the security of information 
availabti in an Nil and to guarantee privacy of oifbrmatkxi; 

■ interoperabiTfty; 

» integrHy and robuetneea of networks and databases; 

• human/computer interfaces, such as speech and handwriting recogni jon 
and machine inteiigence; and 

■ reaaarch on creeling end managing distnlxited electronic databases end 
librahec. such aa indexing da tabas es, digitizing libraries, and organizirg 
matartau 

2. The Inftinnation Infraitructure and Technotogy Program, like the HPOZ 
Program, wa require atrong managenient and acoountabity. CSPP 
recommenda that an Executive Branch department or agency with signifScan: 
rolee and rasponeibtftiea in the infocmatk^ infrastructure be aasigned to 
manage and implement the Information infrastructure and Technok^gy Program. 
This dspertmtnt or agency wouM provide a ckMr mechanism to coordk>ate. 
nwiaga and govern the implementation of the program, and to ensure that ihe 
programme goals are achieved. 



IV. CSPP^S Nil VISION 

ki additton to supporting the HPCC Program, CSPP belie v es the natk)n mur 
focua on creating the Nili whid% together with the HPCC Program, wi provide the 
means to addrsea the difRouR challenges the natton now facee. On January 12. 1993. 
CSPP re l ea s e d a report deacribingthe computer industry's vision of an Nil and 
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rgcomntndino Mocm stofM the AdmiTMttfttion, Cqngr«t«, tnd the private secto- c*i 
tiks to achieve thi vision. The foliowing ie t brief summery of CSPFt vision. 

In the future, tlie United Stetee* prinwy reeource for Qeneretino economic 
prospeity. improved queQty of We» end giobel conrH)etitivenes8 \MK be our ebiKty to 
quid^ end efficientfy gwwete end exchenge information, technology, end ideas. 
The Nil will allow all /onericane to take adventage of our rich reeourcee in information, 
communicalton, and xmputing technologJee by linking together a range of instituticos. 
reeourcee. and indivitiuale. Thie wi revoiuttonixe the way indivkiuele relate with onc> 
enothe* by enebling ije to work together, collaborate, and access and generate 
informt(tk)n without rfigerd to geogniphk:el bounded tt will enebie lUndemental 
changKS in the way v/e educate our chBdrea train end retrein our workers, eem a 
living, rntfHjfacture products, deliver sen^ of aN kinds, and interact with famity ard 
friends. The Nil wiN give people in mnri arees ready acceee to iKxariee, mueeum 
exNbitii, iob information, and medk»I cere now only availeble to those who Hve near 
thoee reeourcee. Fe^Dpte all over the country wW be eUe to vvork end interact with 
otherst creating new opportunities for the devetopment of products and sen/ices m-^ 
cmnc/t even begin to Imegine today, creating new jobs end economic strength for 
Americans, and providing a reeource for workers to continuc*jsiy improve end 
upgrade their job skills. 

The Nil wiH int'sgrate four equatty important and eeeential elements - 
commiinlcattone netvwks. oomputers, information, and people - to create a whole 
new way of kMming, working, and interecting with others. While the private sectorhas 
prirwv responeibiiity for devetoping, deploying, and implementing theee elements 
including the neCworVa, sen/toes, and applicetkm, the government hae Important rciles 
in creating a reguiatcry environnwnt thet will stimulate private sector investment 
suppofting reeeerch sn generte technoksgiee, funding demonstratkx) projects, 
coordinating the ecthitiee of the meny agencies involved, end working with the pnv^Jte 
sector to devetop solutkx« to the myriad of polkry iesuee that rnust be add^ 



V. aecomminimhons for action 

By invaeting ir the HPCC Program, the united States has already begun 
investing in the reeef<rch for an infrastructure bea«j on high speed netwon^s, high 
perforr^ ^ ^ce oonfyuters, and on-lne i ntor matk yi. CSPP w« continue to work with 
Conyeee and the nt^ Ad mi nletr a tfon to I mplemant our recommendations to impro /a 
the stnjctura of the HPCC Program. However, we muet now meke e natkxial 
oornrnlimert to take ^he next step to develop a riew national Infom^ai^ 
that wil provkto ua with the beet opportunity to compete m the gfobal economy of the 
future. 

CSPP*e plan for the near tennis to focus on devefopkig support for the Nil Irom 
poteotlel ueer oomnfKtnitiee in health, educatkxi, manufacturing, and government 
informntton. We wi be working with Congrees and the AdminisMton to fond 
preoompetitive reeeerch for the Nil and demoneMlon proiects in health care, 
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•duartion, manufacttrlng, and accusing government information, in addition, uiw 
ba wor^ng with Cort(}r«9s and the Administration to craata a high-level, joint 
govern T>antiyivata »>ctor Isody to develop a national vision of an information 
infraatnjcture and to •:oordinate and oversee the federal activitiea. 

}3efore the conprehenaive information infrastructure of the future can be 
realized, a broed croia-aection of American Industries, academic and research 
institutions, and the fiKlerai government need to agree on a common vision for the 
effort With a common vision In place, the private and public sectors can make a 
commlijnent to do wt>at they need to do. indtpendently or together, to make the 
visk3n a reality, m sedition to the recommendations described above. CSPP 
reconvnenda that the Administration, Congress, and the private sector begin a joint 
ef^ t(} take the fbtk:wing actiona: 



Admlnletration Agenda 

1. Make the Nil • National Technology Challenge: The President should 
•zledare the national informatk>n infrastructure a new national technotogy 
:halier)ge. 

2. EatabHah a NitionftI Informatloffi tnfraatruoture CouncH: The successful 
jevekjpment cind depk>ynf)ent of a natk)nal information infrastructure wiH be 
contingent upon the government adopting a viakxi and a strategy for ita 
mplementation. A Natk)nai Inforn^ation Infrastructure Council, chaked by thc> 
/fce Preeident, ahouid be estabfbhed to provide a management focus for tho 
iffort. Members of the Council c:houk){nckJde the heads of an federal 
departmenta, tigendee, and White House Fjcecutive Offteea who have roles or 
-esponsibWties in the information infrastructure, end private sector experts, 
nciuding reproeentatives of Industry, user groups, and research institutions, 
rhe Council siiould have as its initial reeponsibiiitiee: 

■ sxloptkig a vlalon for an Nil; 

■ v/ortdng with the private sector to devek)p and adopt several 
concrete goeli for the Nil, with accomptiahabie miaetonee; 

m coordinating the Nil activities Of the various government agendas 
end departments; and 

• clevetoping a strategy to address poHcy issues that need to be 
rseofved to meke the information kifrtstructure possible, such hs, 
^x example, privacy, security, interoperebdity, wide access, 
dfbrdablity, and freedom of speech. 
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3. fSstabiih an till lmpl«mtfHatiOA Ertt^ Esttbltsh a federal entity to 
implement the lnfom>ation Infraetructure Council's vision, plans, strategies, 
teoommendations, end other directions. 

4. loavelop a Pui^no Education Program: Request the National Research 
Council or the F4atk>nai Academies of Sctence and Engineering to develop, ir 
t^onjunction v^h me private sector, a program to educate the general public 
;ibout the potential t)enems of an Nil and the impact it will have on Mr lives 

5. iviaKa Q ove m natrt mformatkm iaeily AcceeelWr The ^4ationat Research 
Counoi should assess federal information colection and dissemination poiict>3s 
isnd prac^oee md make reoommendations on how such poHdes and practicas 
should be changed to n^ake public informabon easily a va i la ble and acceesibi) 
to dtizene thrcugh the Nil The Nil implementation agency should be charg<<d 
*4vith developini) a strategy to Implement the recommendations across aK 
iiffiected departments and agencies. 



Ugtolatlva Agenda 

Authortie a National Information Infraetructure Council end Appropriate 
Funde forlta Operatloh: Introduce legislation to authorize creation of a 

■National lnfom>atk)n infrastructure Counci to oversee development of the Nil 
.nd ippropriaie funds for its operation. 



mduatry Agenda 

1. Contintit tnveatmenta to Develop end Deptoy an Nil: U.S. induiiry must 
•xntinue to work to devek)p and depk>y the Nil, mduding: 

• cepk>yment of interoperable commuoicabons networks; 

■ devekipment of on4ne databasee and sppiioatk)ns; 

■ de v etapment of eesy to use computers aryj inforrriatkxi 
spplanoaa; and 

• training people to design, develop, end use the various element 
cf theiniraatnicture. 

2. ContfaHie to tnveet in Reeearch and Oavalopmant of Appiioatlooa: 
•Dompviiae muat continue independem end collaborative efforta to inve^ 

■ea s wi ch on Nil technotogies ytd de v etop m e m of new products end eeo^. 
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3. l^MCh Out to Otli«r InduttriM: CSPP will inittato a project to encourage other 
irxjustnM Kk«h' to benefit from the appUcttions made possible through an Nl to 
Join the effort to achieve an Nil. 

4. :»romote Nil C^orta: A wide range of affected industries should form a 
non-profit groirp to work wfth the National Research Council to promote the Wli. 

5. !3evalop and tParticlpata In Pllat Proiacta: industry should undertake an 
•affort to devek)p strategic plans and facilitate the fomiation of teams to design 
technok3gy demonstration projects in health care, educatkxi and lifelong 
ieamrng, and rnanufacturir^. 

6. lOevalop Nil Cioala and Milaatonaa: The private sector will work with the 
ir^astructLxa <>)unctl to davaiopspeclfte examples of acconnptishaM or 
:in Nil, with concrete milestonea« such as, for example, a nationwide system of 
.yi^line patient records accessible by any authorized health care professional 
.snyv^e; anc: aH small and medium manufacturing companies r>etworked wth 
itie manufactuing extension canters. 



VI. CONCLUSION 

.M the 21at century approaches, our nation's challenge is to find ways to 
rekiTKilo economic growth, remain competitive abroad, and create the kinds of jobs 
that wai enable Americans to ralae their standard of living. This wW require that we ae 
mom productive and innovative than our competition abroad, and that we act more 
quickly and more effisiently. Acroea a range of industriee, Americans are increasinjily 
turning to Infonnattor technology to do just that Our abiifty to generate and exchaige 
Inlbrmcrtion. techndoay, and Idaas is halping us to inaease output, decrease cosu 
lmpro\^s QtisNty. vid bring new products to market. The United States has a unlqu) 
opportunity, In the HPCC Program and through an Nil. to capltaiize on this increasing 
raUanoi on infonnatiai technology and the benefits it^can bring, 

A national information infrastructure, which win be aa aoceasibk) and easy to 
use as our axiatino national infrastructures, wiN revolutionize our ability to communicate 
and ooHaborata by etasing geographical boundaries. It wiM enable us to tap into our 
existina reaouroaa o( craatMty and knowiedge. It wiN le^d to the development of 
products ^aervloes today u nimagined. It wid create new )oba and economic 
strength for indMduei Americana. It wi aooelarata tha devalopment of critical 
technoogiee. Aiid finaNy, it wl enable us to address more effectively many sodeta 
probierna, inckjding chaienget in haalth care, education, and manufacturing. 

The HPCC Program la an axoeHent first step. It provUes an initial reeearch 
foundation to create i more extanaiva mfonnation Infrastnjctura that wi be broadly 
aooesaible to the put4ic and capable of meeting a wide variety of information needs . 
CSPP ix>mmende the Congreee and the Administration for putting in place, through 
the HPCC Program, « solid foundation for the national Information infrastructure of he 
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future. The lntormat«)n Infrastructure and Technology Act, which win help ensure e 
technoiogy developed under the HPCC Progrim is applied widely in educatior . t aaith 
care, iDanufactuiing, and librariee, is the next logicel step. CSPP commends the 
ScHWTco Subcommlttfe and Chairman Boucher for moving quickly to include it on tJ- e 
agendi. of the 103rd Congreee and looks forward to working with the subcommittee to 
ensure its enactment 
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Mr. Boucher. Thank you, Mr. Kay. 
Mr. McDonald. 

Mr. McDonald. Mr. Chairman, it's an honor to testify before 
this Subcommittee today. 

My name is Midiael McDonald. Tm Chairman of Communica- 
tions and Computer Applications in Public Health. This is an asso- 
ciation of approximately 800 individuals working or who have in- 
terest in headth informatics. Tm also president of Windom Health 
gaterprises, which works with cities and corporations, coimties, 
HMO s, hospitals, in tibe area of reducing health care costs while 
improving health status, some of which is done through commu- 
nications and computer ^plications. 

} am going to be speatong to you today about the merits of the 
mgh Performance Computing and Networking Project in regards to 
the health of Americans and the viability of our health system. I 
woidd like to state up front that this project is critical to the future 
health of Americans, as well as to the prosperity of the Nation and 
the fimctionality of the health system as we enter the 21st century. 

If designed and implemented properly, the High Performance 
Computmg Initiative and the National Research and Education 
Network will provide important keys to resolving some of the 

g resent health care crisis, and this can do so while spawning a 
road and diverse information economy that will serve the Nation 
well into the next century. 

I would like to start off by illustrating how important health in- 
formation is in terms of its impact on individuEds' lives. My first 
daughter, Mikayla, was bom with cystic fibrosis, and if we as her 
parents, along with her health professionals, had had access to in- 
formation, she may have been saved fi:om disfiguring scarring. I 
don't mean to sound xmgratefiil for the medical care we received 
because, in fact, we had outstanding health care. What would have 
happened if we had lived in a rural area or did not have access to 
such good medical care, most likely Mikayla would have died, as 
many infants and children do every day, out of a lack of access to 
health information and decision support. 

Today, the absence of a national health information infirastruc- 
ture is costing our Nation about $72 to $100 billion a year. Along 
with this heavy toll, there is heavy toll in terms of premature 
death, disability, reduced productivity, and diminished quality of 
life. With the proper health information infirastructure, we could be 
saving aroimd a trilHon dollars within tliis decade. 

It was in this spirit that a plenary which I chaired on the Na- 
tional Health Information Infrastructure was held last November. 
Out of this plenary, five elements of the National Health Informa- 
tion Infrastructure were defined: First, computerized patient 
records and clinical information systems, potential savings, around 
$15 billion a year, according to an Arthur D. Little stu(fy; second, 
home-based telemedicine, with savings between $15 and $20 billion 
per year; third, personal health information systems which would 
pve the pubUc access to pretty much anything they would want to 
know about their health 24 hours a day, seven days a week; poten- 
tial sayings, $40 to $60 billion per year; this is probably the largest 
ticket item; fourth, population data structures which would im- 
prove outcomes research and surveillance of epidemics and endemic 
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diseases; potential savings undetermined at this time but perhaps 
as much as $20 billion per year; and then electronic data inter- 
change and electronic claims structures; potential savings, $6 bil- 
lion per year. 

The High Performance Computing and Networking Project can 
cataljrze rapid growth, as well as long-term growth of the informa- 
tion economy, including health informatics. However, as presently 
written, H.R. 5759 does not address issues of the present health 
care crisis, nor does it create a balanced approach to the develop- 
ment of a national health information infrastructure, some of the 
elements of which are in a precompetitive stage and may need 
some Government involvement. 

I would suggest three areas of change to the legislation. One is 
the context; tiie original wording should be changed to reflect to- 
day's health care realities and to focus on solutions to the health 
care crisis. Second, additional players need to be added; the lan- 
guage should be redrafted to more appropriately address activities 
of a broader group of centers, agencies, and offices of the Depart- 
ment of Health and Himian Services, and the coordination itself 
may have to go to a higher level than NLM to allow for that broad- 
er group. 

Application areas. The six application areas in relationship to 
health care are very important, but they probably are not going to 
have the greatest impact on health care costs, and they represent 
only one-aElh of the areas that I have mentioned above, so for that 
reason I think we have to look at allocation of monies. The applica- 
tions as listed may represent only about one-fifth of the funding 
that is needed, and perhaps it needs to be allocated as presently 
written. 

So, in conclusion, this prqect is very important to the health of 
Americans in building the National Health Information Infrastruc- 
ture, and in building this infrastructure we can make significant 
contributions to breaking the dangerous upward spiral of health 
care costs. To do so, health applications must be strategically dem- 
onstrated, especially in the areas of greatest savings, which would 
be home-based telemedicine, personal health information systems, 
and population data structures. 

If the High Performance Computing and Networking Project 
demonstrations address today's crucial health issues, we can grasp 
a unique opportimity to prepare our Nation and reorient our health 
care system for the 21st century. 

Thsmk you for allowing me to comment on this truly valuable 
and historic legislation. 

[The prepared statement of Mr. McDonald follows:] 
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STATEMENT OF MICHAEL D. MCDONALD. MPH 
CHAIRMAN OF CCAPH (CX)MMUNICAT10NS & COMPUTER APPUCATJONS IN PUBUC HEALTH) 
PRESIDENT OF WINDOM HEALTH ENTERPRISES 

BEFORE THE SCIENCE SUBCOMMITTEE OF THE 
HOUSE SCIENCE. SPACE, AND TECHNOLOGY COMMITTEE 

Mr. Chairman: 

It is an honor to testify tMforo this subcommittee today. My name is Michael 
McDonald. I am chairman of Communications and Computer Applications in Public 
Health (CCAPH), an association of approximately 800 individuals with an interest or 
involvement in health informatics. CCAPH works with professional associations, like 
the American Pubfic Health Association, and government on Issues of health 
informatics research, development, education, and policy analysis. I am also 
president of Windom Health Enterprises, a Califomla*based corporation specializing 
in the design of health systems bd6 health-oriented communications. Windom's 
clients include large corporations, HMOs, hospitals, cities, counties, and the Federal 
government. 

Today, I would like to talk to you about the merits of the High Performance Computing 
and Network Project and its impact on the health of Amerk^s and the viability of our 
health system. I will use the terms, "health informatics" or "health-oriented 
telecommunications," to refor to the use of computers, Interactive information 
strategies, or oommunk:atk>ns for heafth purposes. These terms are a natural 
extension of the concepts behind the High Perfomrmnce Computing and Networking 
Project. 
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\ would like to state up front that this project is critical to the future heahh of Americans 
as well as to the prosperity of our nation and the functionality of its heahh system, as 
we enter the 21st century. If designed and implemented strategically, the High 
Performance Computing Initiative and the National Research and Education Network 
will provide an Important key to resolving the present health care crisis while helping 
to spawn a broad and diverse information-based economy that will serve our nation 
well into the next century. 

1 will first illustrate the importance of advanced health-oriented communications and 
computer applications by talking about how the ability to acc«ss information affects 
individual lives. I will then outline how one of our nation's most critical goals - 
lowering the cost of medical services while continuing to improve heahh status and 
health service outcomes - can be achieved, through heahh-oriented 
telecommunications. I will conclude by making suggestions regarding the redirection 
of the health focus of this legislation to better serve the buikiing of a national heahh 
information infrastructure that will aid us in diminishing the burden of further medical 
cost inflation. 

The Impact of Health Inlormation on the Lives o1 Individuals 

Let rne Illustrate how access to heahh informatk>n impacts the lives of individuals. My 
first daughter, Mikayla, was bom with Cystte Rbrosis (CF), which usually affects 
breathing and digestion. If we, her parents, and her doctors had had access to 
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information systems which aUowsd us to quickly and easily explore Information on 
alternative diagnostic and trwrtment approaches, she might have been saved from 
lifelong disfiguring scarring. 

I dont mean to sound ungrateful for the medical care she received. Since the first 
month of life, she has ived a virtually normal life other than taking enzyme capsules 
when she eats to help her digest food. We were kiCky to have been in an urban 
hospital and to have had an extraordinary resident that was able to catch her distress 
early. What wouW have happened If Mikayla had been bom in a rural area or had 
physicians with less up-to-date expertise? She woukJ surely have died - as Infants 
and chikJren do of preventable and treatable illnesses every day because of a lack of 
appropriate Information and decision support. 

Today, the absence of a nattonal health infomiation infrastructure may be costing our 
nation as much as 70 to 100 billion dollars a year. That figure, however, cannot begin 
to measure the heavy toll taken in terms of premature death, disability, reduced 
produclivrty, and diminished quality of life. In other words, we could save 
approximately one trillion dollars by around the turn of the century If we had a proper 
health information infrastnicture in place along with other changes to the health 
system. 
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Ttia National H#alth Information infrattructura Ptanary 

Last year, the first plenary on the national health information infrastructure was held at 
the American Public Health Association Annual Meeting in Washington D.C. This 
Plenary, which included a troad spectrum of leaders from the health sector, identified 
the most central developn>ent needs of the national health information infrastructure. 
Participants developed issues and recommendations to be sutxnitted to a task force 
on the National Health lnforn>ation Infrastructure this year. The five primary elements 
they identified as lowering medical cost inflation, while improving access and quality of 
care, are discussed below. 

1) Computerized Patient Record and Clinical Systems 

The system we, as a nation, adopt for accessing, storing, and trar\smitting medical 
information should allow records to be accessed instantaneously anywhere in the 
country by authorized personnel. According to an Arthur D. Little study, approximately 
$15 billion a year could be saved by inr^plementing this type of system. The system 
should Include a universal medical data dictionary. It should have a multimedia 
interface that allows access, storage and transmission of te)(t, audio, and visual 
Information (X-rays, pathology slides, medical Imaging capability). Enhanced 
computing capability would improve and enable many new applications such as 
surgical telepresence. 

Telepresence and virtual reality capabilities in the operating room can expand the 
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functionality of minimally invasive surgery and improve dinical outcomes. For 
example, a patient with a gaO Wadder operation using traditional surgery would 
normally have significant scarring and would need to stay in the hospital for days or 
weeks, in an operating room with tetopreserKse, a surgeon Inserts a fiber optic 
videoscope into the abdomen of the patient through one port (small hole) and 
robotically-oparated surgical instruments through another port. As a result, the 
surgeon can now look into the body via a computer workstation several feet or several 
thousand miles away from the patient The benefits fn>m this approach are many: 
minimal infection risk (because the abdonoen is not opened up to the air and. 
therefore, remains sterile); minimaJ or no scarring (because the surgical ports are 
small); the patient can often leave the hospital the next day with far less pain and 
complications (because the trauma and compUcatk>ns from minimally invasive surgery 
are dramatically reduced). 

2) Home-based Telemedidne 

According to the Arthur D. Little study, home-based telen>edkane could save between 
$15 billion and $20 bilRon doUars per year. Home-based telemedictne wouki alk>w 
the health professtonal to monitor and interact with the patient remotely via a system 
that merges the computer, vkleo, and the telephone, tt wouU also alk)w the 
practitioner to utilize nwre technotogical support and expertise through an intelligent 
network while visiting the patient inihe home, tt wouU help the ekieriy to remain self- 
suffk^ient in the home kxiger and aid the chronically IN in receiving mow of the care 
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they need outside of the hospital and doctor's office. According to a recent study at 
Dartmouth, physicians doing follow-up by telephone clinical visits reduced the number 
of clinical visits by 28% and hospital days by around 30%. Telemetry (the ability to 
measure physiological functions remotety)» data aggregation and analysis, and two- 
way video applications would further expand the quality and scope of telemedicine. 

3) Personal Health Information Systems 

Even assuming that personal health information systems wera used only 25% to 35% 
of the time that self care could solve a health problem, $40 billion to $60 billion a year 
could be saved. Research and development efforts in the fields of self care and health 
promotion (e.g., HealthWise studies, the Stanford/Blue Cross study, Employee 
Managed Care Corporation's trials, and the Harvard Community Health Plan's home 
computer link) demonstrate that nrwre than 95% of the first line of health dedsion 
nnaking is accomplished outside of the health system today by the individual alone or 
with the help of family and friends. Seventy to eighty percent of health problems can 
be managed by self care. When an individual needs medical attention, seventy 
percent of a correct diagnosis depends upon the information a patient tells a 



Unfortunately, the tools available to aid the Individual in taking care of themselves and 
becoming an active and Informed part of their health care are the most undeveloped 
parts of our health system. As a result, far too many people (common estimates are 



physician. 
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50% to 80%) entering the health system do not really need a physician's care. Large 
numbers improperly utiNze the system (e.g. using the emergency room for t>ack strain 
or a cold). In addition. 60% of those who end up with serious health problems come 
into the health system too late and as a result require more heroic, painful and costly 
therapy. 

Part of the reason self care, prevention, and health promotion are so underdeveloped 
is that traditional print and mass n^edia do not allow the individual to access health 
information when they need it in a form that aids appropriate decision making. Health- 
oriented telecommunications is likely to revolutionize this part of the health system by 
rr.^^ng available anything a person needs or wants to know about their health 24 
hours a day, 7 days a week in the home, school, workplace, or through public 
terminals (like public telephones with video screens and digital capabilities). Unlike 
the non-interactive media, the interactive personal health information system wilt give 
the individual customized Information and decision-support unique to them. For 
example, the system woukl know that a system user named John is a 54 year okj man 
with diabetes and a family history of heart disease by accessing data John makes 
available from his personal health record . It woukJ also 'conskier* many other factors 
from his medical history and periodk; risk assessnrwnts, if availabte, when giving him 
information and decision-support. In regards to chest pain or even a request for an 
exerdse plan, the system's responses woukj be very different for John than for a 25 
year okl athlete without signifk^ant risk factors. 
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4) Population Dfita Structuro 

There needs to be a standardized population data structure underlying the medical 
anc] personal health Information systems that allows aggregration and access on the 
local, regional, and state levels in near realtime. Today reporting of diseases is poor 
and the aggregation of population data is cumbersome and time consuming. A well 
designed and implemented population data stmcture is essential for improving 
outcomes research and suiveiilanoe of epidemics and endemic disease patterns. 
Better outcomes data would lead to more uniform, effective and efficient clinical 
guidelines. If public health professionals had the ak)ility to instantaneously, reliably 
and systematically aggregate data In real time from medical records and personal 
health information systems - independent of personal identifiers - control of 
epidemics and endemic disease patterns would become far more effective. Cost 
savings are undetermined jn this area, but are likely to be significant, perhaps in 
excess of $20 billion per year, if the results are property utilized. 

5) Electronic Data Interchange and Eiactronic Claims Processing 

Approximately 26% of health care costs in the United States go toward administration. 
Canada spends less than half of this amount. Part of the reason for this difference is 
that there are 1500 different Insurance companies In the United States using many 
different claims forms in the United States, Canada has one form. By switching to a 
electronic unified claims form and other forms of electronic data interchange for health 
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care administative transactions and inventorying, the Arthur D. Little study indicates 
that approximately $6 billion could be saved per year. 

The Plenary's work, in addition to discussin the five key heatth information 
infrastructure issues outlined above, also drafted the following core policy 
recommendations to support the evolution of the infrastructure. 

Privacy and Confidentiality 

The privacy and confidentiality of all health records must be maintained. Strong 
precedents and methods (e.g., traditional confidentiality regarding medical claims, 
encryption strategies, census data privacy protection) exist that can be used to 
formulate policy in this area, but more still needs to be done. Without the ability to 
ensure the privacy and confidentiality of electronic health and medical information, the 
full potential of a health information system will not be realized. Information must be 
accessible for outcomes research and surveillance without personal identifiers or any 
threat to confidentiality. Information must be available for emergency care. Strategies 
exist for the segmentation of records, but a single approach, or set of approaches, has 
yet to be endorsed on a national basis. The Individual must be able to control access 
to their records. Guidelines should be constructed with the help of both government 
and professional associations to diminish liability for those adhering to nationally 
accepted guidelines. 
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Universal Accms 

Just as the United States now has universal phone service, the prindples for universal 
access within interactive multimedia must also be established. This is absolutely 
essential if we are to brir>g health information services to the economically 
disadvantaQed. These populations generally have greater problems with their health. 
The cost of providing nriedicaJ care for the disadvantaged is in the hundreds of billions 
per year and yet there are still large numbers of people improperly cared for. A 
fraction of the cost now spent on medical services could be used to build the 
infrastructure to save not only dollars, but lives. 

Universal access to interactive multimedia must include not only two-way imaging 
transfer to and from professional offices and hospitals, but two-way. digital, switched, 
broad band capability Into homes. The greatest medical savings will result from 
empowering the public to take better care of their own health by providing interactive 
health information and decision support. An additional benefit of developing the 
infrastructure to provide universal access to health infbmiation is that the same 
infrastructure would support library, educational, entertainment, telecommuting and 
other information services. 
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Coordination and Standardization 

A properly designed and Interconnected national health Information infrastructure 
would Immediately Improve coordination of services. This might start with coordination 
among agencies, but would also help overcome discontinuities in services and 
coverage throughout the health system. Data set standardization Is essential. The 
communication Industry must also set standards for ease of use and conr>ectlvity. This 
provides a significant challenge today, given the interUKTA restrictions on the Regional 
Bell Operating companies which can lead to separate and incompatible technical 
protocols. Coordination and standards efforts should extend to system content as well 
as to services used in conjunction wtth the information systems. 

Quality Aftsuranca 

Data integrity (i.e., Information accuracy, currency, and rellalwlity) Is critical to the 
health information infrastructure. If quality standards for health records are set, 
outcomes research will blossom, yielding valuable information having direct Impact on 
the quality of health care. It will also help us evaluate and refine health reform efforts. 

Ideally, core life- and health-critical data for the personal health Information systems 
would be established at the highest level of scientific authority. For example, the 
Institute of Medidne might oversee the dispersement of SBIR grants to develop a 
standard set of core health information for the personal health information system. 
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This would not onty ensure the quality of the health and life critical data delivered 
directly to the Qenerai pubfic, txjt It would sinHjttaneousty diminish the liabii'tty of such 
information by having it created and certified as correct and up-to-date by the world's 
experts. 

The core inforntation, if sponsored government or private foundation funds, could 
be put into the pubttc domain. This would catalyze the growth of a wide variety of 
information providers to create further health information content to expand upon the 
life- and health-critical core information. Given that there are substantial standards- 
setting activities already underway, govemment should make an effort to aid this 
process and be careful not to supercede efforts that would othen^se accomplish the 
same end with broader consensus. 

Focused Demonstrations snd Clearinghouse 

Focused demonstrations would bring attention to the potentials of health information 
sen/ices, test their viability, and catalyze their growth. A ciearinghouse of health 
information services and technologies (e.g., Department of Health and Human 
Services' Center for Advanced Health Communications Technologies) would 
coordinate information regarding these projects and act as an incubator for other 
public and privately funded projects. 
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Th« Signlflcane* of Th« National Rasaarch and Education Natwork 

The High Performance Computing and Networi^ project, if properly designed, directed, 
and expanded, will catalyze the raoid growth of a diverse and fnjitful infonmation- 
based economy - including within the health sector. The outcome will be products 
and services that serve the puWic interest, the creation of jobs, and the generation of 
profits and, therefore, tax revenues. The telephone companies claim that this will 
create over a million and a half Bell company jobs for information services alone within 
the decade. Job creation in the entire information Infrastructure could be many times 
this amount. John Sculley, President of Apple Computer, claims that a three and half 
trillion dollar marketplace (including computers, telecommunications, and information 
services) will evolve by around the turn of the century. If the vision of the 
telecommunications and computer industries is even partially correct, the infonnation 
sector will be the most vital and vibrant part of the American economy well Into the 21st 
century. 

Our government can not take on the task of buiWing the entire intelligent network by 
itself. Nor should it Involve itself in activities that free enterprise can appropriately 
address. It shouW, however, nurture leadership within the private sector by helping to 
direct its gaze toward the future market opportunities. Hopefully, this will deciBase the 
amount of corporate and legislative time and resources fruitlessly spent trying to 
protect existing interests, to the detriment of buiWing the much larger future market 
opportunities. The government shouW be tooking for willing partners not only in the 
large and medium-sized businesses, but also In the small information providers far 
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down the economic food chain - where so often the greatest innovations take place. If 
the government is able to provide this type of leadership through efforts like the High 
Performance Computing and Networking Project, the United States will blaze a rapid 
path toward realizing Vice President Gore's goal of a thriving Information sector that 
supports all other sectors of the economy. 

The High Performance Computing and Networking Project coukl establish vital 
demonstration projects to support the development of the national health information 
infrastructure. We know that government research and devek)pment of this type (e.g., 
the Highway infrastructure projects of the 1950s) greatly aid early devek>pment of any 
infrastructure. Government funding in infrastaicture will encourage businesses to 
invest, therefore, stimulating the growth of very successful new economic sectors. 

The High Performance Computing and Networking Project has a high probability of 
not only catalyzing economic growth, but also redirecting our society toward more 
environment-friendly and energy self-sufficient economic activities. It is k>gica] to 
choose the health sector for demonstration projects, since information is so cnidal for 
good health and efficient health services. Moreover, properly directed demonstrations 
could even signifk^tly reduce medical cost inflation and. as a resuft. help diminish 
the federal deficit. In order to effectively address these important societal Initiatives, 
the health app8catk>ns demonstrated by the project must support the goal of 
signifk^antly lowering medical cost inflation while In^roving access and quality of 
health servk^es. 
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So™ of the advanced health-oriented telecommunications applications such as 
telepresence and virtual reality applications are dramatic and compellinfl 
improvements to medical care. Such applications can extend the effectiveness of 
minimally invasive surgery, tor example. However, the greatest contribution to 
towering medical costs Kes not in directing large amounts toward ultra high tech 
medical appiicatfons. but rather in building a balanced approach to the five application 
areas specified earlier as key elements of the health informatton infrastructure 
(computerized patient record and dinical system, home-based telemedidne, the 
personal health Informatton system, populatton data staictures, and electronto data 
interchange and electronic claims processing). 

Once imptemented, 50% to 75% of the cost savings - easily $50 billion to $75 bilHon 
per year ~ will result by accomplishing two goals: 1 ) empowering the public to take 
better cars of themselves and make wiser chcfces about their uliyzatlon of health 
services; and 2) helping chronically ill and aging Indivkiuals to receive appropriate 
medical services and supenrfsion while living better and fuller lives in the comfort of 
their own homes, surrounded by their family and friends. Priority should be given to 
these applications, given their significant potontial contribution. 

To help with this rsstaicturing, I recommend the toltowing: 

1) attering the language on pages 3 and 4, under Sec.2 FINDINGS AND PURPOSE, 
Part (b)(1)(C). of H.R. 5759 whteh states, "improving the proviston of health care by 
furnishing health care providers and their patienu with better, more accurate, and 
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more timely infomiation;" 

Given that medical costs have now reached a point In which they are stifling economic 
recovery and the management of the Federal deficit, we as a nation must reduce the 
cost of health care, or at (east stop its further cost inflation. In order to place the 
language of this t)itl within the context of health reform, it is recommended that this 
clause should be rewritten to read, "lowering the cost of health care while expanding 
access and. quality of health senrices by furnishing better, more accurate, and more 
timely health information to the public and their health providers:" 

It is believed that this rewording would be more appropriate than the original 
language, if this legislation is to attempt to build a balanced health information 
infrastructure that serves the public (both well and sick) as well as the medical care 
system, in this context the personal health information system, population data, home- 
based telemedicine, and unified claims structure can also be addressed appropriately. 

2) altering the language on page 7, under (6), of H.R. 5759, which states, The 
Department of Health and Human Services, particulariy the National Institutes of 
Health and the National Library of Medicine." 

This should be redrafted to rrwre appropriately address a broader group of centers, 
agencies, and offices of the Department of Health and Human Services, particulariy 
the Centers for Disease Control, Agency for Health Care Policy and Research, and the 
Office of Disease Prevention and Health Promotion, as well as the National Institutes 
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of Health and the National Library of Medicine. 

if the legislation Is to help build a heatth information Infrastixicture addressing issues 
broader than medical care as specified in the five elements above, more agencies and 
offices must be involved to manage this bfoader mandate. For this reason, the overall 
health activrties of this project should be overseen at the Office of the Assistance 
Secretary of Heatth. 

3) On page 17, under SEC.6 APPLICATIONS F=OR HEALTH CARE., 1 will not 
recommend specific language for this section at this time because of Its reference to 
the "Plan developed under section 701 of the National Science and Technology 
Policy, Organization, and Priorities Act of 1976," with which I am not presently familiar. 
I would recommend that the National Institutes of Health, and particularly the National 
Library of Medicine develop technologies in the six areas of section 6 of H.R. 5759 as 
stated. In addition the National Institutes of Health, the National Library of Medicine, or 
the appropriate offices, centers, and agencies I note above should manage the 
denK>nstrations having to do wHh applications that go directly to the general public, or 
deal with prevention, self care, health promotion, outcomes research, home care, or 
population data. These areas, wtiich are criticai to the heatth information 
infrastoicture. have not traditionally been strengths of the National Library of Medicine 
and have tended to play a srrtall role In the research done at the National Institutes of 
Heatth. Given that the six applications listed in section 6 are extensions of traditional 
rrtedical care applications and will not be the b^sx contributors to medical cost 
savings, it is recommended that two fifths of the funding now proposed for allocation to 
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these areas reniain toward these six stated areas in Section 6 of H.R. 5759. However, 
three fifths of the recommended resouroes in H.R. 5759. or additional resources, 
should be reallocated toward applications for the general pubiic, or deal with 
prevention, self care, health promotion, outcomes research, home care, electronic 
daims transfer, or population data as outlined in this document above. 

CONCLUSION 

If this legislation can supplement its present focus on medical applications alone with 
the other areas proposed as elements of a balanced health information infrastructure, 
it can help build an infrastructure from which we can reverse the present decline in the 
health of Americans in comparison to other nations. I would submit that this project's 
demonstrations must address the undeveloped areas of our health system in order to 
help break the dangerous upward spiral of medical care costs. 

The health information infrastructure can be a major contrilxjtor to reducing the costs 
of health care by designing our information society include applications which assist 
our chronically ill and aging citizens to be more self sufficient in their home 
environment, while still receiving quality care. It can provide the public as well as 
providers with better, more accurate, and mora timely health information, so that we as 
citizens can become nx>re responsible consumers of health care and be more able to 
maintain and improve our own health. In addition, this project can play a crucial role in 
stimulating the development of an approbate population data networic and provide 
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crucial demonstrations of how a universal electronic medical daims structure should 
evolve. 

The interactive media have very significant advantages over the traditional mass 
media In terms of these types of applications. If the High Performance Computing and 
Networking Project demonstrations address these health issues, we will have grasped 
a unique opportunity to prepare our nation and reorient our health system for the 21st 
century. I thank you for allowing me to comment on this truly historic and valuable 
piece of legislation. 
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Mr. Boucher. Thank you very much, Mr. McDonald. 
Mrs. Parker. 

Ms. Parker. I am representing the American Library Associa- 
tion. I am also a state government official that has responsibility 
for the 6,500 libraries in Pennsylvania and their cooperative pro- 
grams. Our 647 public libraries have the potential to generate 
some of the most innovative uses of the network for the widest 
range of individuals. TTiey also have the kind of community infor- 
mation fQes that can help solve grass-roots problems. 

BLecently in Pennsylvania we have begun a project to provide 
connectivity for 140 Ubraries that are not already on the Internet. 
These are libraries such as Lycoming College, Boiling Springs High 
School, ihe Balch Institute for Ethnic Studies, and the Hershey 
Public Library. The goals of our project were to put aU the libraries 
on one electronic mail system to create an interactive calendar of 
library events and training and to provide fiill Internet access. 

Our connectivity needed to be as transparent as possible becatise 
we had many libraries already on the Internet which we needed to 
add without redundancy, and we had a separate network which 
was running pilots for school libraries. 

We have used federal funds through the Library Services and 
Construction Act for this project. 

Broader access, as Congress conceived it, is needed for the insti- 
tutions which Congress referenced in the High Performance Com- 
puting Act. The National Science Foundation appears eager and 
able to fulfill the responsibilities, but it is not funded to do so. 

One of the most important areas for us is increased access with 
more focus on education, training, and support for the use of the 
network. We would encourage you as a committee to think of add- 
ing a fifth applications area to ^'Son of HPC", and that would be 
an application which relates to government information. NREN 
shouKTbe the primary mechanism which the government uses to 
provide access and delivery to federal information, and that flow 
should be integrated into networked public information arising 
from the activities of state and local government. 

The change firom a print to electronic libraries is prompting a sig- 
nificant change in liie role for libraries from ownership to access 
to information. This means new ways of access and a widely dis- 
persed system of resources through a distributive system. If we are 
to preserve our intellectual heritage through the digital library, 
NREN applications also need to stimulate the digital conversion of 
library resources. 

At this stage, continued NSF support for midlevel networks and 
of the connections program is essention. Connectivity may be a 
commodity quickly, out the other services and values provided by 
midlevel networks cannot be easily replaced, and there are strong 
partnerships between library networks, state government, and the 
midlevel networks. 

Congress can fiirther its NREN vision by building components 
into TOth new and existing legislation. Congress could add re- 
sources to establish resource coimectivity through many of the cur- 
rent grant programs, and this, I think, woula encourage federal 
agencies and departments that do not already have strong partici- 
pation to partner with the NSF. 
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Congress could, for example, in its pending reauthorization of the 
Elementary and Secondary Education Act, authorize funding for 
connectivity for schools and their libraries. There is an ftx^ft^^^ig ex- 
ample in which the reauthorization of the Hi^er Education Act 
added in its title to library programs specific encouragement of 
NREN-related projects. The Library Services and Construction Act 
already exists as a vehicle for extending connectivity and the infor- 
mation infirastructure to Ubraries of all types. 

The American Library Association strongly supports passage of 
an NREN application bill that would build on the legislation intro- 
duced in the last Congress. We have specific recommendations. 
This includes ensuring that in the application on education that 
public hbraries are specifically namea for their role in support of 
education and life-long learning. 

We beUeve there should be a new component for key government 
information, including depository Ubraries and support for pilot 
projects to make federal and state government information avail- 
able over the network. 

We also support within the digital library component pilot 

rojects in the conversion of Ubrary resources to digital format, the 

evelopment of integrated approaches to organizing and location 
information in the digital library and strong education and training 
programs. We feel the network has been a m^'or success story to 
date. The federal investment has spurred a much larger invest- 
ment by industry, institutions, and other levels of government, and 
a strong commitment will ensure that continued investment and 
help to quicken the development of the National Information Infi-a- 
structure. 

Thank you. 

[The prepared statement of Ms. Parker follows:] 
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SUMMARY OF STATEHEhT 



"ara A. Parker, Conmiesioner of Libraries 
Pennsylvania Departnvent of Education 
Representing the American Library Association 



Before the House Subcommittee on Science 
February 2, 1993 



rhm vam vision 

The National Research and Education Network (NREN), as Congress envisioned it in the 
High "Performance computing Act, is more than a federal research network. The NREM, 
as a testbed for the National Information Infrastructure, extends to schools, 
libraries, and conmunities, and has the potential to transform research and 
education and to address critical social needs. The NREN vision is beginning to be 
addressed in Pennsylvania through a variety of statewide efforts, aided with the 
stimulus of federal Library Services and Construction Act (LSCA) funds. 

Th« Library RoI« 

Libraries, located in almost every community, are natural public access points to 
the network and sources of information and training in its use. Libraries are also 
providers of network information resources, ranging from the current online public 
access catalogs and coinminity information files, to pilot projects in the conversion 
of our intellectual heritage (full tesct, graphics, video, and multimedia) to digital 
formats. 

NSF Solicitation 

NSF has worked diligently to implement its HPCA duties, but has been given neither 
clear responsibility nor adequate resources to realize the congressional vision. 
Its solicitation process appears to be focusing on the technical architecture of the 
network and on the federal research role. For libraries to become full partners in 
the NREN vision requires a public planning process for the national NREN program, 
a meaningful voice for librauries and other involved constituencies in NREN planning 
and management, and a government role in assuring a broadly available, high- 
capacity, affordable, interlinked, network system to educational institutions and 
libraries. 

Raalizing the Congressional Vision 

Parts of the congressional vision have yet to receive attention and need more 
en^>hasis. Much too small a percentage of the HPCC budget is being used to support 
the network, and reallocation within this budget is urgently needed for (1) 
connecting all levels of education and libraries; (2) making federal and state 
government information available over the network, especially through the existing 
federal Depository Library Program; and (3) education and training programs and an 
integrated approach to organizing and locating electronic information resources. 
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Bapport for KREN Ap(>licatioQfl Bill 

Ainerican Library Association strongly supports passage of an NR£N applications bill 
which would build on legislation introduced in the last Congress. Consistent with 
our three points above, we recownend the Subconnitte^ (1) expand the education 
component of an applications bill to include public libraries in their role in 
support of education and lifelong learning; (2) a new cctnponent to pirovide high- 
level connections for key government information depository libraries and support 
pilot projects to make federal and state government information available over the 
network; and (3) support, within the digital library componeat, pilot projects in 
the conversion of library resources to digital formats, devel<^»ent of an integrated 
approach to organizing and locating electronic information resources, and education 
and training programs. 
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February 2, 1993 



I am Sara Parker, CocimisBioner of Libraries and Deputy Secretary of Education 
for Pennsylvania. I am also appearing on behalf of the American Library 
Association, a nonprofit educational organization of more than 55,000 
librarians, educators, information specialists, and friends of libraries. 
Thank you for the opportunity to testify on the progress made by the Federal 
High Performance Con?>uting Program and to make recoermendations for legislation 
to follow the High-Performance Con?>uting Act of 1991. As a representative of 
the constituencies which will both help build the National Research and 
Education Network and link it to users, I speak for many in cocrmending 
Congress on its vision. The NREN Congress designed in Section 102 of the Act 
can indeed pave the way for a National Information Infrastructure for use by 
all Americans. 

NREN, if fully ijnplemented as Congress envisioned it, %fouid provide an 
appropriate role for the federal government which ensures e<juity of access and 
use of the network by institutions which serve a public purpose. NREN ie more 
than a federal research network or a high-fipe«d backbone between 
supercco^uters. It extends beyond the research and academic Cotfraunities to 
primary and secondeury educational institutions, libraries and to the poblic. 
NREN has the potential to provide information and technologies to addre#8 
critical soc.'.al needs , It has to be developed in a National «fi well as 
Federal contsxt. 

At this time there appears to be unity of Congressional and Presidentlikl 
vision. This will, I hope, strengthen the partnership fwr building NREM - 
federal, state and local government, univetfcity, library, education t^lated 
communities and the private fiect<^. There i6 fandamental need for a continued 
federal presence in the evolution of the network. This central presence will 
ensure equity of access to network* and that access is broadly based so many 
coRmunities and constituencies can benefit. 

The Congressional vision ift cettainly being realized at th*: Ideal level in - 
Pennsylvania. - 

The State Library of Pennsylvania, as an agency of state government, is 
responsible for the development of libraries and for the cooperative 
relationships between theft. This is true of the 50 state library agencies in 
the 50 states. The responsibility of my office under statutory authority for 
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intftrlibrary cooperative programs includes connecting the libraries of 
Pennsylvania to the emerging NREN. 

A commitment to economic development, and Pennsylvania's position as a high- 
tech state, led to development of PREPnet (-the Pennsylvania Research and 
Econoroic Partnership Network) . This high-speed data transmission network is 
the mid-level network connecting Pennsylvania to the Internet. It has 110 
members from all sectors. 

Pennsylvania has over 6,500 libraries; 5,000 of those are in our public and 
private schools. There are over 250 academic libraries. Our 650 public 
libraries range from The Free Library of Philadelphia with over 5 million 
volumes to our smallest library which serves about 300 people. Public 
libraries have the potential to generate some of the most innovative 
educational uses of the- network for the widest range of individuals. Public 
libraries are ubiquitous and politically neutral agencies. They have 
significant co«nunity information resources and cah play a key role in using 
NREN to addrese grassroots problems. 

Recently, we have begun to provide connectivity for 140 libraries hot already 
having Internet access, libraries such as Lycoming College, Boiling Springs 
High School, the Balch Institute for Ethnic Studies, and the Hershey Public 
Library. Access is through the Health Sciences Libraries Consortium of 
Philadelphia. The goals of our project are to put all of the libraries in 
Pennsylvania on a single electronic mail system; to create an interactive 
library events and training calendar; and to provide full Internet access for 
libraries. 

Priorities were clear. We needed to ensure the libraries which are federal 
depositories or state depositories of government information were on the 
network. The 28 district library centers and county public library systems, 
both having responsibility for service to "smaller public -libraries/ need " " 
access to the Internet. We wanted" to move collabofatiOh and cooperative 
programs into an el-ectronic environment and end reliance on paper, 
telefascimdle and surface mail. Thus all of the academic library consortia 
and members of the Council of Pennsylvania Library Networks, which represent 
the state's 175 library catof>efativefi, were encouraged to participate. 



Pennsylvania Stat* UhiVertity has been iB?x3rtant in the earlier development of 
a network system throughout the Comnonwealth . Building on aii electronic 
extension of the State Agricultural Iflformatidtt fiysten," cabled PennPages, the 
Department of Education uses the Penn State systean to tre*icn 499 ^f oar 501 - ■ 
public school districts. PENN*LINK has a pilot project for Internet accfe'sfi~th 
which seven of the ac>KX>l districts participate. P6r ex£jif>le. North Pocono 
High School has 75 studeftta ift a meteorology 6lass" using the Internet ;t6 reafch 
the National Weather S^^tvic*. - Six journaniS* student6 and twenty-'six world 
history stud<*nt6 exchaJnge -letters with RtfsdiAn ^rfd Slavic students '.These " ' 
Pennsylvania high achOtrt students will send the $ib each miss i an ' school needs 
to pay to continue tlieij: .Internet access- -fbi next year. A' small acioimt here 
is a large, difficult t<S find, amount in Russia. 

Pennsylvania's connectivity rteeded to be as transparent as possible so 
libraries already on the Internet could be added without redundancy. We also 
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n<^€ded an msy interface into PENN*LINK for school libraries. The Health 
Sciences Libraries Consortium was chosen from eight other alternatives because 
it already had in place user-friendly front end design, its menus nake it 
easy for small libraries to participate in the network. Libraries will also 
be able to use all of the value-added services provided to the Consortium 
■vewbers. Medline and group contracts for database' searching are exaq}les; • 

We have used federal funds from the Library Services and Construction Act 
(LSCA), administered by the U.S. Departjoent of Education, to fund this 
project. He are using approximately $67,000 of LSCA Title I (Public Library 
Services) to fund public libraries and approximately $360,000 of Title III 
(Interlibrary Cooperation and Resource Sharing) to fund all types of 
libraries. We are using additional LSCA funds of $210,000 from both titles 
for a program in consumer' health information which will link public libraries 
and hospital liJ^raries to health re8oUrc**.to deliver .information on-AIDS and' 
Alzheimer's diseaa* to people throughout, the state. ...... 

The High-Performance Coii|>uting Act of 1991, in authorizing HREH, has 
encooraged state libraries to make a good beginning to involve libraries 
NREN, as a cotplex web of cooperating networks, may develop through many 
stages as mid-level networks and state governments cooperate. The creation of 
the High-Performance Cooputing Advisory Council mandated by PH02-194 is 
essential to streht/then and expand development going forward on several 
levels . 

Breeder access is needed for the institutions which Congress referenced in the 
High-Performance Computing Act, Section 102, the National Research and 
Education Network, places clear responsibility on federal agencies for the 
linkage of research institutions, educational institutions, government and 
industry. The network is to provide users with appropriate access to "high- 
performance computing systems, electronic information resources, other 
research facilities and libraries; electronic information resources s^intained 
by libraries, research facilities, "publishers and affiUated organizations.-- 
ihe National Science Foundation- is eager and able to fulfill its 
responsibilxties in this regard, but it has not been funded to do so. 

Hany of the public institutions named by Congress, .in ita vision ii«va.*eriou« ' 
constraints which affect their participation.. in the^ emerging NREH. -The*^ 
include lack of equipment, the mix of hardware -aRd-e^rftware vhich maker ^r -- • 
interoperability difficult, limited financial resource^. and lack of-«>e'rtiAi T 
to use networks. - /rrT^ i 

Increased access requires- wore focus ^on-^edocat ion, ctr«iiiing and »i»p©rt^ for- - - 
the use of the network. As noted by the Association of Research Llhwiries 
pathways to accotroodate differing skill levels should be developed and an ' 
infrastructure created that- includes support services , - trainl/ig material* 
workshops, help lines, developKient of documentation and moit^e.* Outreach ' 
services should identify new coenuh-itieir of uaers and their -distinct • • 
information needs. Prog ri** ahd eerV ices should amivt users intitiHzin* the- 
network. Coordination between^hetltotk ptovWer* -and ^ein^ice organizeU^ . 
should yield an integrated approach-tO^^OSM sefvJUsM -aAd:acce«A...:.The iiJcilU 
of librarians in organizing and- finding information -will be * iiiportant to 
ep^iure students, small businesses, independent researchers and others are able 
to access the resources oh NRZM. - 
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Public libraries, schools and academic institutions can help achieve the 
Congressional vision. Librarians help build a network that is user-friendly. 
They ijnprove the organization of electronic information resources. Librarians 
are and have been in the forefront in helping design the intellectual access 
to the resources on the net%#ork. NSF and other agencies ahould encourage 
network demonstration and development projects involving interdisciplinary 
teams with library science participation. 

Collaboration between state libraries and the mid-level networks is important 
as state level resources are made available. This includes mounting databases 
to enrich the intellectual and information content of the network. 
Pennsylvania has 29 library catalogs on the net%#ork. Penn State University 
mounts PennPages as part of tlie Agriculturi^l Extension Service and EOIN, its 
economic development database. PKNN*LIMK is building filts on school reform 
and performance-based learnin9* Schools contribute their aucceseful pcograms 
in restr\Jcturing to the database. 



Libraries of all types and sizes hold unique resources and widely share 
information about them. With support, the bibliographic information and full 
contents could be made available on the. network. Public librarie^i. have »ich 
information held in community information files which may be of value to other 
cooinunities . 

Adding government information to the network should be a funda,uental goal. We 
reconroend a separate section for this application in any new HREN bill. 



NREH should be a primary mechanism which the federal government uses 
to provide access to and delivery of federal information. This flow 
should be integrated with networked public itiformatdon arising from 
the activities of sv.ate and local government. Passage of the 
legislation such as the Government Printing Office WIHDO/Gateway 
bill would also imcrove public. accessibiXJ-ty federal government . 
information. 

State liJ>rarTes feel a particular responsibility to make state 
government information available through the network. The Hotth 
Carolina State Library has arranged for the network to carry a 
digital library of the states* history; the. state'6. aCaminiRtratlve ■ ^ 
code, JOBLIHE, purchase and biddijvg contracts^ course offerings trfm 
the state colleges^, and -the full text of bills as they are.. . 
introduced in the North Carolina Assembly. Legislative and other 
government databases could be a driviijg a«>tication to spur, progress 
toward a National Information Inf rastruct\u:«. 

Local public libraries work actively to make local government 
information available. Th« Carnegie Library of Pittsburgh through 
its NeighbprLINE Project has ci^^ated a database to provide technic^ 
assistance to. neighborhood groups for economic development, physical 
renovation of the neighborhood, community service and cow«iitity-» ; - 
based organization. NeighborLINE includes information on planning; 
financing and developing new or rehabilitated housing units; 
strategies for the -conversion of low- Income housing units; and • 
shared information from groups participating in a tenant/landlord* 
rights project. It also makes available the city's data bases and 
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real property files. If lounted on th« network, this information 
could be available to neighborhoods in Los Angeles, Chicago, or 
Boston. 



The change from print, to electronic libraries is prompting a significant, 
change in roles for libraries — from ownership to access to infonnation. The 
prototype digitel libraries envisioned in HREN applications legislation are a 
beginning. The legislation properly provides for the development of systeas 
software standards and conputer technology to sake the digitel library 



If we are to preserve our intellectual. heritage through the digital library, 
NREN applications bills also need to stimulate the digital conversion of 
library resources. . Phiiadelphia .w*s th« cetttat of printing for th« Aaerican. 
colonies. The digitization of eariy Pennsylvania liprints would. recreate, for 
thousands of users, the. intellectual^ aatarials that.gaya riM to pur^de«Kx:racy 
and government. Thfc Pennsylvania Public Television Hetwork has an archive of 
all programning produced by the seven public television stations. It 
represents the ijnagery,- video and sound ready to be entered into a digital 
library. This is an example of why libraries need the high capacity the NREN" 
promises. Interactive distance learning, health and nedical applications and 
scientific research also need NREN's higher speeds. 

The National Science Foundation has worked diligently to iinplevent its HPCA 
duties, and to hear and respond to observations and recomoendations from a 
wide range of interested parties. However, it has been given neither clear 
responsibility nor adequate resources to fully realize the congressional 
vision. Its solicitation process for the NSFNET backbone appears to be 
focusing on the technical architecture of the network and on federal research 
support . 

At this stage, continued NSF support of aid- level networks and of the 
connections progra« is essential. Connectivity may becooe s coewodity quickly 
but the other serviced and valufes provided by mid^level networks wouid not- be- • 
easily replaced. Recently, several productive partnerships have been 
established between vidrltveli and stete or regional library networks. The 
lihrary networks looker technological - service s- on behalf of individual 
libraries. Library Detvork and isid-lSTalr. network partnership* > May' prove ■ 
particularly helpful in -.supporting consections for 'saall libraries where, 
technical support and. training. vast comm f rD«.outsid».the library. "V; • 

For libraries to becoAe .full partners in thtt NRI|f visionyr«quite« e public 
planning process for. the national NRIM .prograa, a maaingful voice for 
libraries and other involved constituencies in NREN planning and numagesMnt, 
and a government role in assuring to edi>catioaal institutions: tod libraries 
(as publicly support*d institutions fostering national goals) a broaclly 
available, high-capacitY#.,aCfordabJ.e, intarl inked, . network systeau Va Join ■ 
with others, such aa^CDUCpM and the Coirp^ter SystoeHi Policy. Project > - in 
recoBinending congressional attention to r the; national Inforaation . 
Infrastructure (NIi^>- - ;-::.:r:-- 

Establishment of an Nil Council would be a useful first step. Ke recooMnd 
inclusion of library, education, and public interest representatives on such a 
body. Nil discussions must include voices with actuel experience with the 



possible. 
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networks and network information so that the focus on users of information is 
not lost in the voices of the teleco«muni cat ions, cot^ting, btoa^ast, cabL« 
and enter tainioent industries. Further steps could include investigation of 
establishment of an Nil ijt5>lementat ion entity. One option which should be 
considered is a not-for-profit federally- chartered entity. 

We also cocnnend to the Subconinitteo's attention the Proceedings of the NREN 
Workshop, Monterey, California, September 16-18, 1992, Supported in part by 
NSF, this workshop was sponsored by the Coa^puting Research Association, EDOCOM 
and the IEEE U.S. Activities Board. Representatives of ALA and other* library 
organizations participated and a nujnber of useful recownendations were made 
related to NREH policy issues. 

Congress can further its NREH vision by building cowponents itito both new and 
existing legislation. - Congress could add resootces to establish network 
connectivity through nany of the current grant programs. This would encourage 
federal agencies and departments that do not' already' have connectivity 
programs to partner with HSF. Congress could, for example; in its pending ■ 
reauthorization of the Eleinentary and Secondary Education Act, authorize 
funding for connectivity for schools and their libraries. The recently 
reauthorized Higher Education Act in its Title II library progrtjus 
specifically encourages NREK related projects. 

The Library Services and Construction Act already exists as a vehicle for 
extending connectivity and the information infrastructure to libraries of all 
types. As little as $20 million per year in new funding through LSCA would 
provide a major stijwlus to additional developroent. LSCA provides for state- 
based programs administered by state library agencies, and is thus an existing 
vehicle which allows for statewide coordination and considerable flexibility, 
to address the differing circumstances and needs throughout the nation for 
connecting libraries and" adding information resources to the network. 



Some libraries need higher-level connectivity and bandwidth than others^; all - 
will need full network capabilities as use of the network becomes essential, 
and as multimedia resources become electronically available. I»ediate 
priorities for higher-level library connections will- be- the key roles played 
by libraries; as federal or state governaient informatich depositories; as key 
points for public- Ufee and access; those serving large populations, or tboM . 
providing acces* in iareas ot little or no' connectivity; A library aitoy be thm- 
only access for those without an institutional affiliation. Another priority 
would be the uniqae resources frhich libraries' Will, add to- the inetworic. - Pilot^ 
projects such as oursr in PenHsylvti>la' demonstrate the value of publicly- 
supported information infrastructure* . • ' 

Clearly, parts of the congressional NREH vision have yet to receive attention 
and need more emphasis. Much too small a percentage of the HPCC budget is 
being used to support the network. Reallocation within the HPCC budget is 
urgently needed for (1) connecting all levels of education and libraries; (2) 
making federal and state government information available over the network, 
especially through the existing federal depository libraries; and (3) 
education and training programs and an integrated approach to organizing and 
locating electronic information resources and converting library collections 
to digital formats. 
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ALA Strongly supports passage of an NREN applications bill which would build 
on legislation introduced in the last Congress. We reco«r»nd that the 
Subcoiranittee: 

1) expand the education cofnponent of an NR£H applications bill to include 
public libraries in their role in support of education and lifelong learning; 

2) add a new coinponent to provide high-level connections for key governinent 
information depository librzuries, and support pilot projects to make federal 
and state government information available over the network; 

3) support, within the digital libraries component, pilot projects in the 
conversion of library resources to digital formats, development of an 
integrated approach to organizing and location electronic information 
resource, and education and training programs. 

Resources currently available fall far short of the amount needed to realize 
the goal of Congress in connecting research, education and libraries at all 
levels in every state. The network to date is a major success story in that 
the federal investment has spurred a much larger investment by industry, 
institutions and other levels of government. A modest reallocation of federal 
resources in order to provide a stijoulus to broader access, better network 
tools, and practical applications such as literacy and lifelong learning, 
health care, provision of government information and information which 
contributes to social and comuunity problem solving and economic development 
would also spur a larger investment and quicken the development of a National 
Information Infrastructure. 

Aii NREN applications bill may not need an agency coordinative process which 
duplicates that in the HPCA, but any new bill should be structured so that 
federal agencies responsible for both view them as an integrated whole, thus 
providing a ubiquitous universally acceptable, high-performance information 
network system to serve the individual agencies, institutions and organization 
that have a stake in its conponents. 

I also ask you, as a Subconnittee, to give serious consideration to developing 
this legislation in partnership with appropriate education and government 
operations coonittees and subcomnittees, in order to leverage the policies, 
programs and practices that they oversee with those of the HREH program. 

Thank you for asking me to join you in the public policy process that is 
framing and addressing the need for a national information infrastructure to 
support life and enterprise in the 2l8t Century. 
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Mr. Boucher. Thank you very much. 
Dr. Bender. 

Dr. Bender. Mr. Chairman, I would like to thank you for invit- 
ing me to participate in these hearing. 

Tm currently the Director of the Ohio Supercomputer Center, a 
state-funded mgh performance computing center providing higher 
education, as well as Ohio industry access and training to Mgh per- 
formance computing. Vm also the Director of Academic Computing 
for the Ohio State University, providing central resources for our 
teachers, faculty, and staff. But today, fm representing the Coali- 
tion of Academic Supercomputer Centers — CAsC— as its Chairman. 

The Coalition of Academic Supercomputer Centers was foimded 
in 1989 to provide a forum to encourage federal, state, and local 
support of high performance computing. Today there are 18 CASC 
members, five federally funded, three state funded, and 10 univer- 
sity or locally funded. A list of our members is attached to our tes- 
timony. 

Our members provide the primary share of high performance 
computing and networking services to the academic conunimity and 
particularly at the state centers serve as economic development for 
the local business community. CASC provides a vehicle for our cen- 
ters to pursue a conmion agenda using our technology infrastruc- 
ture and human resources. 

Our centers have high performance computing equipment, sup- 
port infrastsnicture — ^for example, visualization and software — dis- 
tance learning and training, mass storage equipment, and, most 
important, a human resource knowledge, knowledgeable and expe- 
rienced in educating, training, and supporting our users. 

CASC is now participating in the development of the medicine 
complex which will bolster a productive, cost-effective partnership 
among academic high performance computing centers, government, 
research laboratories, university researchers, and industry. CASC's 
role in education and the business communities of America has po- 
sitioned us to be effective to effectively address the chaJlenges of 
the 21st century. 

We have looked at both the questions you raised and are pre- 
pared to offer a statement wluch is a consensus statement of 
CASC. We held a meeting last Wednesday, and we have been 
working on it over the network ever since, and the last revision I 
have we finished up yesterday afternoon. I will simimarize our 
statement. 

We recognize the importance of the High Performance Comput- 
ing Program in seeking to retain the U.S. position in the area of 
high performance computing and networking technologies. We ap- 
plaud the Federal Government for committing ttie investment in 
HPCC. However, CASC is concerned with the management, the di- 
rection, and the funding of the HPPCP. 

The role of FCCSET was never intended to manage the HPCCP, 
and the HPC Advisory Committee has yet to be developed. We note 
that such a management must be in place to direct and, impor- 
tantly, to protect our U.S. investment. Also because of tiie lack of 
management, tmhealthy competition among existing and new ac- 
tivities has developed. 
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The early implementation of the HPCCP did not envision an ex- 
plicit complementary role of current national, state, and university 
investments. In fact, CASC members have seen no increases of 
funds due to HPCCP for the support of our performance— high- 
performance computing infrastructure. 

Grand Challenge problems research has impacted the federal 
agencies, higher ^ucation, and business, in that order. The impact 
on federal agencies is to focus Grand Challenge problems on agency 
missions. Higher education impacts are in the basic, computational, 
and computer sciences, not the support of the infrastructure, par- 
ticularly the high performance computing infrastructure. 

The primary industrial impact of the HPCCP is on the tech- 
nology development, not technology utilization. It does not appear 
that the NSF, which is in the lead— was in the lead of the develop- 
ment of the national high performance and networking infrastruc- 
ture for education and research — ^has received funding consistent 
with the HPCCP planning. CASC recommends that the NSF 
should receive funding at the targeted levels to maintain and en- 
hance its role in the HPCCP. 

Finally, CASC questions how many new federal resources were 
actually invested in the HPCCP and are very interested in where 
those resources went. 

Summarizing our comments on stimulating applications, we seek 
recognition by the Congress and the federal agencies. CASC mem- 
bers are already involved in enhancing kindergarten through un- 
dergraduate xmiversity education via iirformation technologies, pro- 
viduig medical and health care uses of information technology, and 
we are playing a critical — and are critical players aiding states in 
economic development by focusing on rapid work force retraining 
and small and meditun business applications. 

New legislation is needed to create clear incentives to encourage 
state and local investments tc^ complement federal investments, 
and those having already made investments should be encoiiraged 
to maintain and enhance their current activities. CASC suggests 
that HPCCP can be brought to medium and small business, manu- 
facturing, and service industries by e>q)anding the support for the 
CASC members as they develop the infrastructure and outreach 
necessary. 

Currently, CASC members have many industrial partners. We 
are serving phsirmaceutical, biological, oil, chemical, and the auto- 
motive industries. We are working to speed the pace of innovation 
on more than just Grand Challenge problem research. Applications 
would focus on getting competitive products to market faster at a 
lower cost. 

Technology transfer is a key activity of each CASC member. Our 
efforts can be extended through better definition of the goals of tne 
HPCCP, increased financial support, and greater dissemination of 
information and expertise developed. This will drive the demand 
for increased access to high performance computing and 
networking. Investments must be made to preserve, enhance, and 
expand our infrastructure. More explicit financial incentives must 
be given to work with small companies and broaden industrial par- 
ticipation and utilization. 
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CASC acknowledges the need for an extended research network 
and the development of a strategy that ensures a powerful and ex- 
pansive network infrastructure. Our members reach into all levels 
and many t^ypes of industry, and we will provide education and 
training to alf those levels. 

The national, state, and imiversity high performance computing 
centers are a critical resource of the Nation for supporting life and 
the indxistrial enterprise of the 21st century. 

Thank you. 

[The prepared statement of Dr. Bender follows:] 
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IntroductioD 



Mr. Chainnan, Members of tiie Committee, thank you for the opportunity to 
address you today od issues of vital tmp<:»tance to education, research, and 
America's coci^)etitaveoess. 

I am Chariie Bender, Director of the Ohio Supercxmputing Center, Avfaere I have 

direct responsibility for one of the first State Superc<Mr^)uti^ 

fonner Governor Richard Celeste and the state legislature to support researchers 

at all CMo post-secondary education institutions, the (%io SuperconqMiting 

Center serves as a base fix- broad economic developmoxt and emerging business 

need& I also serve as tiie Director for Acadenuc Computing at the 

University and have participated as a membo- of the Advisory Panel fortfae OfiSce 

of Technology Assewnent report on **HiE^ Perfonnance Computing and 

Networking for ScioKe.** Today, I am appearing as the Chainnan of the 

Coalition of Academic Si^)crcomputing Centers.(C ASC) 

The Coalition of Academic Supercomputing Ceatm (CASC) was founded in 
1987 to provide a forum to encourage Federal, State and University support for 
Hi^ Performance Computing. CASC, with 18 members, includes five national 
centers, ttiree state centers, and ten university centers. TbxHig^ the activities of all 
of our members, we provide the primary share of hi^ performance computing 
services to the academic community and particularly, at the state centers, serve 
the economic needs the small and medium business community. 

We see the CASC members as the Nation*s computational science educators, the 
leading infrastructure for tedmology transfer, and a necessary vehicle for 
positioning the United States for competitiveness in ^ 2 1 st century. 

CASC provides a common vehicle for tfie Higjh Performance Computing Centers 
to pursue a common agenda using our technology base aikl human resource 
infrastructure. AU Centers have bi^ performarice coiiq)uting equipment aM 
software; support infrastructure including human resources, e.g. mass storage 
systems, visualization equipment and software, distance learning equipment, and 
knowledgeable arid experienced stalGb available to assist iisers, etc. Our central 
relationship to tiie education and business communities of America has positioned 
usto efifectivety addretttiie diallcnges of the 21st Century. 
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Que«doQs Before The Cotnmittee 



The Hi^ PcrfocmaDce Computing md Cogmmifiiaitions Program soug^itto 

focus Federal itwestment in tiiefrootiefs of oooq)^^ 

oommumcatiom tecfanologies in order to adve some of the Nation*! e ai wiHil 

problfPM aff 11 flff nmwitiimmg Hift IsTataWn cnmpctitivigieM in the world The 

HPCC Plogram» \i^e drivtt by tiiat dOfoit and t^ 

oooperstioa among Fedend Agonies and laboratories^ private industry and 

academe would accelerai» significantly ihc availability and utilization of the next 

generation of performance computer and networks to ^ edac^^ 

commercial inarkets as quickly as possible, lus had linu^ 

The diffiitH nature of government technology programs remains deq>fte creation 
of the Federal Coorxlinating CouncU for Science Engineering and Tedmology 
(FCCSETXv^cfa has initiated a plaiming process but was never inte n ded to 
manage the HPCCpfX)gram,thu:g the HPC Advisory Committee, manrta^ 
102-194, is important to tiie future ofthe program for H is expecti^d to provide 
the information and guidance necessary to better manage tbc HPCCP. 

Early inq>lementation of the Hi^ Performance CooqMiting and Communications 
Program did not envision an expUcit, ooaq>lementaxy role for current national and 
state coovuting infrastructures already serving the high perfcrmaiicecoofwting 
aiidoomrnunicationscoamiunities. This has created oon^etition between these 
eidsting groups arid the new groups envisioned by tfie Initiative. It alsocreatod 
confusion for potential new extenial communities that tiieimtistive was seeking 
to attnul, aiKl oootnlMted to an overaU sense <^poor ax)rdi^ 
coordination, (deq>ite the creaticQ of tiie FCCSET) and sense of conqMtition 
anxsng the players ahnost etisures a more costly program aiid a diluted over^ 

effect 

Curreit budget realities have targeted the new nKmeys the Initiative 
to federal labs and universities. The National Science Foundation's flat budget 
has resulted in a severely diminished n>le for NSF deq)ite interest, eotfa 
support by the staff of CISE. Last year, tiie Grand Challenges sdidtation 
resulted in severalhundredrespof»esroceived,butody7 could be funded. Of 
all the federal agency participants, NSF and NASA (due to support for the Space 
Station) have received the least funding ofaU the HPCC Agency participaitfL 
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thisrate, NSF can bai^ly aSfcM^ to maintain its Centers 

provide money for infiai^cture to support these projects that have evolved 

through increased awareoess of the overall HPCC ProgranL 

The Grand Challenges needs focusing HPCC R & D are driven by agency 
missions ai^d Aeir need for a strong underlying adence, engineering an^ 
tectoologyinfiwtructure to meet the mission requirements. With tbese mission 
requiien^nts as a starting point, tt is difScutt to lee bow the goals of the 
Priorities wiU be adiieved, since agency missions are nurely focu^ 
national goals. Thus fte HPCC prognm must be developed in a national a^ 
as Federal context The real impact oftiie HPCC program can be brou^ to 
medium and small cocyanies, manufarturing and service industries by ejqMnsion 
ofthe support for the CASC members as they develop the infrastructure and 
outreach necessary. Currently CASC mfflibers have partnerships and are sennng 
pharmaceutical, biotedmology, oil, diemicals and automotive industries, and are 
wodking to ^>eed the pace of innovation on more than Grand Challenge problems. 

The HPCC is in a unique position to leverage existing federal investments in 
technology to maximize thcff contribution to industrial performance. Further 
cooperation bdweenunivenities, industries and the government must be 
encouraged. Consortia involving the CASC members can help firms share risks, 
pool resources, avoid dui^cation and make investments that they would not 
undertake individually . CASC is now participating in developing ^MetaCenter 
concc^ \^di will bolster this productive partnership between the academic hi^ 
performance coa^)uttag centers, government, researdi labs and uni veisity 
researchers and enhance the tedmology transfer eflforl 



Recommendations 



* The role pfthe National Science Foundation, as a founding HPCC Program 
participant and n^poftcr of research and education activities performed by the 
Natiocud, State and UmvefBity Supecoon^rating Ce^^ 

with decreasing budget 8iq)poct NSF should receive funding at the targeted levels 
to maiitain and cnhanoe Its role in this im port ant cflRjft 

* New legislation is needed to create clear incentives to encourage state 
invertmeots to comfriement federal inveitmeitf, and thoee sta^ 
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made mvestaients should be encouraged to maintain and ed^^ 
activities. 

• Recognition by Congress and the federal agencies that the CASC members arc 
alreaify involved in enhancing Kindergarten thru undergraduate University 
education via Infonnation tedmologies; providing medical and health care uses of 
information technologies and are critical players aiding states ia economic 
development by focusing on rapid workforce retraining and small/medium 
business applicati<ns. 

•Technology transfer is an integral activity at each ofti»e CASC member 
Centers. These efforts can be extended tooixgji better d^nitioo of fte goals of the 
HPCCProgram, increased financial siqiport and greater dissemination of the 

information and expertise developed, /plications developed at these Centers for 
superoomputing creates and, in turn, maintains tiie demand for increased access to 

and development of supercofiq)uters. 

* A weU d^loyed infrastructure is critical to realizing strategic priorities 
identified in tiw Infonnation fofrastructure and Tedmology Act of 1992. 
bveatment must be made if we are to enhance, preserve and expand our 

infrastructure. Mote expKcit financial mcentives must be given to work with anaU 
companies and bftxadeo participalion beyond the university reseaidi community 

and more players must be involved. 

♦CASC supports ti»e need for an extended catiooalrescardi network and the 

development of a strategy that ensures responsiveocss aad aflFordablc connectivity 
to a retiable, powerful and expaa«ve infrastructure that increaaea ti» returns on 

government investmeob in reieardi and educatioa 



Conclusion 



CASC rom*er» are suooe«fulIy involved in numerous GrMjd Oialleoge 
activitiei from weather forecasting, climite iiiodeling and aero-elaMic simulation 
to paiticiprtion inthc gigMAteatbediiBtworki. We rcMb ii<o aU leveU and mm 
types of industry and we provide education at aUk!vda.lbe national, state and 
univenitysiqMrooavutiDgceaten are a critical reaouioe of the nitiori supportmg 
life and antatpriae for the 21it Cflituiy. 
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The Cliixtoo-Gore Administration declared that U.S. tedmological leadership is a 
nitiooal priority. The new administration considers tedmology to be the engine of 
economic growth and is committed to building a 2 Ist oaotuiy tedmology 
infi«tniGture.k[vestment in internationally competitiv joiningthe 
Fedend agencies, the universities, and advanced tedmology resources, will 
leverage the fedearal investment in science and tedmology infrastructure and 
siq)port a world class con^)etxtive business environment 

Thank you Mr. Chairman, that concludes my remarics. I would be happy to 
answer any questions that you and other niembers of the 
CASC is happy to provide additional information on die activities of its numbers 
and to answer any questions. 



CASC Membership 
Cornell Theory Center 

Natioful Center for Superconqxiting Applications 
National Center for Atmospheric Research 
Pittsburg Supmx>mputing Center 
San Diego Superconq>uter Center 

CMiio Supercomputing Center 

North Carolina Superconqniting Center 

Minnesota Supercomputing Center 

Univenity of Texas System 
Univmity of Kentucky 
Arizona State University 
Utah Supercomputing Center 
Tlie Ltaiversfty of Georgia 
University of Nevada, Las Vegas 
Purdue University Con^)uting Center 
Texas A & M Supercomputer Center 
University of Florida 
University of Alaska 
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Mr. Boucher. Thank you very much, Dr. Bender, and we ex- 
press our thanks to each of the panel members for their discussion 
this morning. 

Mr. Kay, let me begin my questions with you. You have rec- 
ommended in your testimony ttiat a single federal agency be re- 
sponsible for managing the program and the follow-on legislation 
that we will be introducing shortly. You have also recommended 
that we create a national information infrastructure council, and so 
you are essentially recommending the creation of two managing en- 
tities or advice-giving entities or entities that will have some role 
in guidance of the follow-on initiative. How do you differentiate 
their functions, and what responsibilities would you assign to each? 

Mr. Kay. Mr. Chairman, Fm not sure that we have necessarily 
suggested two new entities. With regard to the HPCC— I guess, let 
me make one point. As the CEO's began work on the National In- 
formation Infrastructure about nine or ten months ago, they did an 
exhaustive discussion with people in the agencies about whether 
the HPCC program could be broadened to encompass a national in- 
formation infrastructure. The conclusion of almost everyone we 
talked to was that that would be a bad idea, tiiat the HPCC pro- 
gram was barely able to do what it was asked to do and it was un- 
fair to broaden its mission to now encompass an Nil. 

I think it is for that reason that, when we are here this moniing, 
our suggestion to you is that we ought to work on fixing and im- 
proving the HPCC program and that when you estabUsh a mission 
of an Nil you ought to do it separately because it is really a dif- 
ferent set of issues and a different set of objectives tliat is being 
worked on. So, maybe that answers your second question. 

"With regard to where we see the HPCC program going, we would 
defer both to your Judgment and that of the Administration as to 
the proper home. ThsA a new entity must be created it is not nec- 
essarily the case. I guess our CEOs*^ position would simply be, there 
needs to be management and not coordination of the program, and 
we would defer to those who have better experience and judgment 
about how to structure the government. We are observing to you 
that it is currently a coordinated program and it needs to be a 
managed program. We have no position on where that ought to be 
and would defer to others. 

With regard to this new information infrastructure coimcil, we 
don't see this at the moment as an implementing entity, we see 
this as a conversation that needs to take place to create a common 
vision for the Nil and to get us headed in the right direction. 

For example, in your earlier panel the question was rrised: 
Wliere is the FCC's role in all of this? I think our probable first 
take is, the FCC probably doesn't have a role in the HPCC program 
as it is currently structured, but as you move to a national infor- 
mation infrastructure clearly it would. The question for such a 
council would be: What are the appropriate agencies, and which re- 
sponsibilities would you give each? And it strikes us that a council 
or commission is the proper forum right now to debate those issues 
because they are very comphcated and that a group of mdusteies 
and key players in government could come to some closure on those 
key questions. , ^ 

Mr. Boucher. Well, I think that helps illummate the suggestion. 
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Let me ask vou this. What you are proposing, I think, is that 
there be a smgle federal agency that would have the responsibihty 
for coordinatmg the follow-on legislation. One of the problems. I 
thmk, as a practical matter, that you encounter is that, if you have 
a smgle agency that has overall coordinating responsibility, the 
other agencies tend to think that their role has been somewhat di- 
minished, and It IS oftentimes for that reason somewhat more dif- 
£?ww^^cfe®"* ^ participate fully, and I think, frankly, the rea- 
son ttiat OSTP was given coordmating responsibility for the origi- 
nal High Performance Computing Initiative was for that very rea- 
son, that tins 18 ai. umbrella within the Executive Branch that has 
the role of advismg the President for science poUcy and coordinat- 
ing the dehyery of that advice to him, and it comes as close as any- 
Oimg to bemg an umbrella under which all the other agencies can 
fit and would tend to reduce the natural rivahy that exists within 
those agencies for control of a program and, for that reason, en- 
courage greater participation. ao , 

So what is your comment with regard to that general problem 
that having OSTP mvolved at the coordinating level tends to re- 
solve.' 

1 ^'J^^' ^ ^^^^ ™y observation would be, I think, we have to 
look at this process in phases, and the phase at which the FCCSET 
process and OSTP operated to get consensus within the govern- 
ment to get this program up and running, a coUegial. 
nonhierarchical, nonbureaucratic approach, made a lot of sense, 
and tiie people who put it together ought to be given tremendous 
credit for that kmd of an informal mechanism at a time when it 
was appropriate. 

We are now moving into a very different phase of the HPCC pro- 
gram m which all of us in the private sector and the Congress are 
going to be expectine a lot more from the program, and you are 
gomg to have to coordinate the HPCC activity with the national in- 
lormation infrastructure. 

f ^lA® you heaid on the first panel alluding to the 

tact that we are not sure what views are, we are not sure what the 
pohaes ^re, derive from the fact that the current program is not 
in a position nght now to meet expectations with regard to clarity 
of direction rnd settmg time lines for accomplishing goals and 
being cntaqued both by the Congress and the private sector as to 
whether those tune lines are appropriate and whether those goals 
are bemg met. * 

If we are going to get serious about achieving a national informa- 
tton infrastructure, our industry's position is that we are going to 
have to get much more serious about a very logical, managed ap- 
proach and that the HPCC program will just lave to come into 
phase with that as well. I guess our observation would be, we know 
It IS (hflicult, we know there is great btu-eaucratic concern about 
budget autonomy and the rest, but we think that you and the agen- 
aes oug^it to work together towards finding some mechamsm 
where smgle accountabihty, management, and oversight will be 
easwr than you would currently have with the program as it is now 
configured. 

Mr. Boucher. Should we build .into the new legislation specific 
timeframes for accomplishing stated goals? 
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Mr. Kay. Well, if you don't build those in, vou should at least 
make sure that the agency, or the program develops those, that 
they bring those to you, and that you have a chance to see them 
and review them. Tm not sure in this process whether you want 
to set them, but you certainly should expect, and I tlunk our CEO's 
have said in their conversations with the Administration, that 
those ought to be put in place so that both their input, as well as 
the Congress' input, could be gotten. So I think that that process 
clearly needs to be done, yes. 

Mr. BOUCHER. So keeping the agencies on schedule is more a 
part of the oversight function than it would be the legislative func- 
tion, in your opinion— through hearings and other kinds of discus- 
sions, we should try to keep them on track rather than set in the 
legislation specific timefirames they have to meet. 

Mr. Kay. I think that you could put in the legislation the fact 
that you want them to come up with timeframes that they are pro- 
posing, and then I think that there should be a general expectation 
that they be met. So I think the idea of setting the framework of 
timefiWes — our chief technologists have met on this subject and 
believe that the whole program would be substantially upgraded if 
those kinds of goals were set and everybody knew what they were 
and then all of us could come in and tell you from our perspective 
whether they were or weren't being met. 

Mr. Boucher. Is your organization prepared to recommend to us 
specific tasks that can be met within specific timeframes? 

I think part of the problem here is that when you are in a re- 
search environment, it is very difficult to know what can be ex- 
pected in terms of producing research results within a given period 
of time. Are you prepared to make those recommendations to us 
and state the goals and tell us how quickly they ought to be 
achieved? 

Mr. Kay. Again, Tm not sure that we would suggest that those 
things be enshrined in legis!*ation, per se. 

Mr. Boucher. I understand, but what you are sa3ring is that the 
implementing authorities ought to be able to propose to us the 
projects and the time frames, and what I am asking is, are you pre- 
pared to do that? Can you suggest to them what those projects and 
time frames ought to be? 

Mr. Kay. Our 13 CEO's have had the chief technologists of all 
13 companies involved in both a critique of the HPCC prograun, as 
well as the development of our Nil position. I think without going 
on a limb, I could commit to you thai— their interest and desire to 
stay involved in the process, and I certainly would think that our 
chief technologists would be in a position to work with government 
agencies in helping desi^ both the proper subjects and the proper 
time lines for those activities. 

Mr. Boucher. All right. That is very helpful. Thank you, Mr. 
Kay. 

Ms. Parker, let me inquire of you: You made a very mterestmg 
recommendation that perhaps one of the applications that we tar- 
get in the foUow-on legislation should be the appropriate collection 
and readying for dissemination of government information. A num- 
ber of ouier people have made similar kinds of suggestions, per- 
haps not in the context of the High Performance Computing Imtia- 
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tive, but have pointed out the fact that we do have archives of in- 
tormataon oftentimes coUected at great expense and then hardly 
available to anyone because of the difficulty of obtaining access to 

In fact, the chief sponsor of the initial high performance comput- 
mg program the Vice President, Al Gore, used to say in arguing 
that we had sUos of data coUected by the Landsat 
satellite that essentially were sitting there unused today and that 
one of the prmcipal reasons that we need a network such as this 
?! o f^®. that that information gets to people who can use 
It. bo 1 tbmk. it IS an mtriguing proposal that you have made. 

Let me ask you this. Would your formulation be that it is the 
role ot government to assemble and process and put in the proper 
format the government information and then have private vendors, 
commercial networks, and the like make that information available 
to the pubuc for payment of a fee? 

Ms. Parker. Mr. Chairman, I think certainly in terms of the role 
ot government m organizing and getting access to information. But 
I believe that you will find my coUeagues and I believe that govern- 
ment has been coUected from a variety of sources, involving a com- 
mitment of pubhc funds to pay for that; and, as such, being already 
supported in terms of pubUc ownership of information. That infor- 
mation can best be mobilized and the return on the public's invest- 
ment best reahzed by going out over the kinds of networks as pub- 
lic-based mformation, hopefully without fees; and certainly when 
you look at a wide variety of position statements from the Amer- 
ican Libraiy Assoaation, you find us on record as opposed to gov- 
ernment charging for information, regardless of whether that is 
captured through resale to a private vendor, who then does value- 
added and recoups on the investment, or whether it is use charees 
placed by government agencies themselves. 

Mr. Boucher. So you would say that it should be available with- 
out charge essentially to anyone who wants it? 

Ms. Parker. I say that, realizing that government sometimes in- 
cura extraordmary costs when a user of information wants in a 
partici^ar form which may be difficult for government to provide. 

Mr. Boucher. Okay. ^ 

Let me ask you another question. You have recommended in your 
tes^ony that as a part of our follow-on initiative for appUcations 
that we involve hbraries to a greater degree. In the biU that was 
introduced last year and m the discussions that we have had prior 
to your testunony today, we have talked about one of the ap^ica- 
tions that we have in mind being the digitization of material con- 
tamed m hbranes and then the making available to the general 
public over the network of that information so digitized, and, in 
tact, there are a variety of different tasks that would have to be 
perfomed m order to achieve that goal, including systems for data 
structures, query language that would enable the pubUc to put in 
the right request m order to get the information off the digital 
stieil, tiow to handle real-time transactions where you have literally 
mUhons perhaps of requests coming in simultaneously— how do you 
handle that? We dont have any comparable system today that 
would accomplish that result. f j y 
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Standards and common formats, so that you would have the 
same kind of digitized format, library by library, aroxmd the coim- 
try. Information displays, where you have a variety of different 
kinds of information available at once — sound and image and other 
things — and then how do you protect security for information that 
is copyrighted and/or for information that involves national secu- 



we already have a lot of tasks set before us in terms of achiev- 
ing this digitization, and we clearly contemplate libraries being a 
mcnor aspect of tiie new applications. 

Now, given that, do you have any recommendations going beyond 
that for what role libraries ought to play as we seek new applica- 
tions? 

Ms. Parker. You have very well artici^'^Hted the kinds of things 
that have to be done and the tasks that confront us as we build 
digital libraries. I think we would extend that by saying it is a time 
in which we could begin some pilot projects to gain actual experi- 
ence that would help us in accomplishing those tasks. 

Mr. Boucher. Okay, that is fine. 

Mr. McDonald, let me ask a couple of questions of you. You have 
recommended that with regard to the health applications of the 
new HPC initiative that several specific applications be looked at, 
including computerized patient record ana clinical systems, home- 
based telemedicine, the personal health information system, popu- 
lation data structures, and electronic data interchange, as well as 
electronic claims processing, all of which, I think we would agree, 
woiild advance the delivery of health care substantially. 

It is one thing to understand that these are the goals, it is an- 
other thing to t^ to structure legislation that helps us reach those 
goals, and perhaps you could give us some sense of the kind of 
K&D projects ti^t we ^aght to direct be carried out in the legisla- 
tion in order to help achieve these specific goals that you have set 
for us. 

Mr. McDonald. Okay. First of all, the direction of the effort is 
toward the NLM and i^s of things that NLM does well now, but 
there are many other agencies that should be involved in this. The 
Agency for Health Care Policy and Research is doing very signifi- 
cant work in the outcome of research now. 

The ability to aggregate data and then to reflect on that data in 
terms of the quahty of care, is going to be a very important con- 
tribution to health care reform, a critical component for exainple, 
and the population data structures are not in place today. The Cen- 
ters for Disease Control also could have the abiUty to set up almost 
real-time reflection on endemic disease patterns and epidemics. 
That does not exist today; that is something they would love to do 
and is probably appropriate for this project. 

One of the great concerns that we have is, the most primitive 
part of our health care system is that part that allows the public 
themselves to reflect on their own health and to make more vase 
decisions about how to utilize the health care system. 

I think that if as we build the National Health Information In- 
frastructure, we do not focus on this portion of the infrastructme. 
we are losing perhaps the biggest opportunity to reduce costs and 
improve quafity of care and quality of life. 
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Mr. Boucher. Let me just ask you, if you would, to reflect a bit 
on the kinds of research projects that need to be carried out to 
which we should refer in the legislation that would help us meet 
the goals you have stated, which I think we agree are laudable 
goals, and if you could, within the next 10 days or so, submit to 
us in writing a statement of the kinds of research projects that we 
should direct be carried out in order to achieve this appUcation, 
that would be extremely helpful. 

Dr. Bender, you have in your testimony suggested that the ffigh 
Performance Computing Program to date has suffered from a lack 
of coordination. Be a little more specific, if you would, about what 
the problem is, who is responsible for it, and what specifically we 
ought to be including in the follow-on legislation to improve that 
condition. 

Dr. Bender. I pretty well agree with Mr. Kay in his position that 
after we got FCCSET moving it was a fairly collegiate activity, and 
yet there is quite a lot of money being spent, and tiie management, 
real management of those resovirces, hasn*t really appeared to us. 
In fact, it is somewhat difficult to figure out how many new re- 
sources were actually put into the ffigh Performance Computing 
Initiative. We heard $150 million for the first year. Has that ac- 
countabili^ been laid out? We haven't seen it. And so we feel that 
within OSTP is fine, but a tighter management of the overall pro- 
gram with accountabihty, which doesn't seem to be there right 
now. 

Mr. Boucher. So your concern is just seeing where the dollars 
went and trying to get a broader xmderstanding of how that money 
is being expended. 

Dr. BENDER. That is right. 

Mr. Boucher. Okay. What about the pace of the work so far? Do 
you have any general comments on that? 
Dr. Bender. Not as a coalition. 
Mr. Boucher. All right. 

Well, I want to thamc these witnesses for answering these ques- 
tions, and you are not excused just yet. Let me recognize the gen- 
tleman from Texas, Mr. Johnson. 

Mr. Johnson. Mr. Chairman, thank you. I think you have very 
adequately— more than adequately— addressed the problem, and I 
appreciate the questions you did ask and the responses we got, and 
111 refrain from further questions at this time and yield back my 
time. 

Mr. Boucher. Thank you very much, Mr. Johnson. 

I would like to express on behalf of the Subcommittee our thanks 
to this panel for the thoughtfiil preparation of your comments and 
your presence here this morning to answer our questions and to 
offer you the opportunity to offer additional suggestions to us with- 
in the period of about the next 10 days to two weeks. 

We intend to structure and introduce at the end of that time 
frame the follow-on legislation that will provide for the applica- 
tions, and you have got a window there of a bit of time when you 
can help us structure that, and we would appreciate your addi- 
tional help and your additional guidance. 

We also, during the course of this year, and next year will hold 
additional hearings to assess the progress of the High Performance 
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Computing Initiative and to provide oversight as that implementa- 
tion goes forward, and so it is not a one-time opportumty that you 
have to educate us and to ofifer suggestions, and we wiU welcome 
your continued contributions to that process. , ^, , 

Having said that, and with the Subcommittees thanks, this 
hearing is adjourned. , , 

[Whereupon, at 12 noon, the Subcommittee was adjoumed-J 
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EXECUTIVE SUMMARY 



AT&T recognizes the need for a national high performance computing and 
communications network to serve major federal^ industrial and academic research 
laboratories and supercomputer centers. The High Perfomunce Computing Act of 1991 
has helped b'^isg this goal closer to reality. Investment in high performance computing and 
communications will enhance Ac nation's critical research and development capabilities, 
especially at the generic, pre^ompetitivc level. Federal support has helped leverage 
private investment in the development of this specialized but critical segment of the overall 
National Information Infrastructure (NO). Given our nation's urgent need to reform 
education and healdi care, and to achieve global manu&cturing competitiveoess, AT&T 
also £ivors study of demonstration applications in these areas. 

The Nil is rapidly becoming a ubiquitous network of networks, including common 
carriers, other commercial providers, and privately owned systems, distinct and varied, but 
all closely interconnected, interoperable and widely accessible. The Nil includes various 
information appliances; local, exchange and long distance communications services; 
centralized infonr-ition and computing resources; and people interacting at all levels, at 
any time and virtually any place. 

Throughout this century, the U.S. has achieved and maintained uncontested worldwide 
leadership in computing, communications, and infomiation services. The U.S. government 
generally has sought to promote robust competition wherever possible in these industries. 
Largely as a result of intense' competition in most markets, the NO is already well 
established, and is rapidly expanding and evolving. 

The high performance computing and communications initiative is devoted primarily to 
solving the "Grand Challenges" of nature and physics, where the national interest is 
apparent. The National Research and Education Network (NREN) segment of the 
initiative enables industry and academia to cooperate in testbed studies of gigabit-speed 
applications and networking. 

Another component of NREN, NSFNET, functions as the backbone of the Internet - a 
nationwide dau network composed of various regional and local networks, intended to 
serve the research and education communities. NSF has noted that the model of the 
government-subsidized NSFNET as a generic transit provider for the Internet is breaking 
down. The NSF is to be applauded for recognizing the need to change current policy and 
move all routine (i.e., not supercomputer related) research and education traffic and all 
commercial traffic oflp the NSFNET to conunercial providers. Any appropriate subsidies 
^ should be directed to cod users to alleviate any hardship resulting from this transfer. 

AT&T locks forward to working widi the new Administratioo, Congress aikd the private 
sector to further the objectives of high performance computing and communications and to 
advance the evolution of a truly competitive National Information Infiastructure. 
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INTRODUCTION 



My name is Stanley J. KabaU and I am Vice President-Data Communications in AT&Ps 
Business Communications Services organization. I am pleased to have the opportunity to 
present my.own and AT&Ts views on the ffigh Performance Computing Act of 1991 and 
the legislation proposed in both houses of Congress in 1992 to expand federal efforts 
applications technologies, high performance computing, and high-speed networking. 
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AT&T SUPPORTS THE fflGH PERFORMANCE COMPUTING AND 
COMMUNICATIONS INITIATIVE 

AT&T recognizes the need for a national high performance computing and 
communications network to serve major federal, industrial and academic research 
laboratories and supercomputer centers. The High Performance Computing Aa of 1991 
has been effective in advancing the nation toward such a network in a timely manner. 
AT&T also favors government support for research to promote technological appUcations 
that would extend to universities, colleges and schools. Ubraries. hospitals and medical 
institutions throughout the nation. It is our view that the demonstrations of such 
applications, as contemplated in the 1992 legislative proposal, are well chosen.. 
Nevertheless, they do not necessarily fall within the parameters of high performance 
computing and communications and must be more carefully deUneated. Given our nation's 
need to reform education and health care, these areas require the attention and energy of 
both the public and private sectors. 

AT&T believes the high performance computing and communications network is a 
relatively small but integral part of tiie broader National Information Infiastructure (NH). 
It i$ important to understand the relationship between the two. 
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AT&r S VIEW OF THE NATIONAL INFORMATION INFRASTRUCTURE 

AT&T believes that the National Information Infrastructure is a fundamental yet rich and 
diversified resource for the United States' success in the 21st century. Unlike most other 
industrialized nations, the U.S. government has generally sought to promote the evolution 
of the Nil by fostering robust competition wherever possible in the communications and 
information industries. And largely as a result of intense competition in most markets, the 
Nil is aheady well-established. In this competitive environment, with continued 
technological change and greatly increasing computing, communications, and information 
demands, the Nil is rapidly expanding ?nd evolving. 

The Nil comprises a broad array of computing, communications and information 
technologies and services, set in motion, directed, controlled and utilized by people 
everywhere. The Nil includes: 

• information appliances in homes, offices, automobiles and briefcases, providing 
voice, data, image, video and multimedia communications to anyone, anywhere, any 
time; 

• local communications services, within an office or on a campus; 
metropolitan/exchange services v/ithin a local community; long distance services, to 
another community or state; or international services, anywhere in the worid; 

• centralized information and computing and communications resources, such as 
databases, digital libraries, interactive voice, messaging and answering systems; and 

• people with wide-ranging resources interacting with the system at all levels. 
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Since the invention of the tdegnph and the telephone more than a centuiy ago and the 
advent of the electronic computer after World War n, the U.S. has maintained 
uncontested worldwide leadership in communications and information technologies. With 
sound government policies in place, the U.S. free enterprise system will sustain and 
advance our leadership role in communications and information into the foreseeable 
future. 

As it evolves, the communications portion of the Nil will become a ubiquitous network of 
networks, including common carriers, other commercial providers and privately-owned 
systems, distinct and varied but all closely interconnected, interoperable and widely 
accessible. People everywhere should have access to the Nil whenever they want, in 
many different ways, for many different purposes. The Nil will comprise a variety of 
services and technologies for homes, hospitals, schools, libraries, businesses, and 
government offices throughout the nation and, via wireless technologies, almost anywhere. 
The services provided over the Nil should be reliable; the communications and 
information transmitted, private and secure; the information devices, varied and diverse. 

The Nn already serves a broad and diverse array of customer needs — applications which 
vary greatly in terms of quality, performance, feature j and price. The wide variations in 
telephone sets, computer terminals, personal communicators, and data networking options 
will surely continue to expand, but interconnectivity and interoperability, particularly in 
data systems and information resources must be improved, and the interfaces that 
machines present to humans must be enhanced greatly so that all citizens can use the Nil 
easily. 
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As the High Pcrfomuncc Computing Act of 1991 has demonstrated, the federal 
government has a crucial role to play in supporting leading-edge, pre-competitive 
technological research and testing for the high performance computing and 
communications network. The new Administration has appropriately suggested that 
government act as a catalyst for evolution of the Nil in this way. 

HIGH PERFORMANCE COMPUTING AND COMMUNICATIONS 

The high performance computing and communications network is an essential part of the 
Nil, connecting research laboratories and supercomputer centers — some of the most 
advanced and sophisticated users and devices - with links that process and translate 
enormous communications and information streams — voice, data, graphics, video and 
multimedia. This highly specialized but critical segment of the Nil will comprise the 
highest capacity transmission, intricate signaling and switching, and powerful 
supercomputers, all integrated through a unique architecture, and both systems and human 
management. 

Continued emphasis on high performance computing and communications could greatly 
strengthen and enhance our nation's overall research and development capabilities, 
particularly at the generic, pre-competitive level, where costs are especially high and 
where practical, useful applications are still far off. It is here that government, in 
association with commercial and academic partners, can leverage investments, initiate 
synergies, "prime the pump," as it were, to move the creative energy and capital of the 
American free enterprise system into action. The 1991 Act is, in fact, implemented as t 
partnership anwng federal agencies (DARPA, NSF, DOE, NASA, HHS/NIH. 
DOC/NOAA, EPA, DOC/NIST) and other organizations, and leveraged by participation 
of industry and academia. 
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Further rcscirch in high performance computing and communications could also speed 
technological innovation, facilitate transfer of defense technologies to commercial uses, 
and speed commercial applications for new technologies generally. Such changes are 
critically important for an increasing number of U. S. companies, including many small 
businesses, who are now competing in a global marketpUce, instead of the local or 
national arena they knew in the past. 

• As a leader in both telecommunications and computing services, AT&T is committed to 
providing and sustaining a state-of-the-art infrastructure to support high performance 
computing and communications. In the forefront of experimental technologies, AT&T is 
currently funding and managing the Experimental University Network Program (XUNET), 
which includes experimental work in very higli speed data networking. Two XUNET 
links, connecting three XUNET Asynchronous Transfer Mode (ATM) switches, are being 
upgraded to 622Mbps and will be available for scientific and technical research by July, 
1993. 

The upgraded XUNET network is an integral part of the BLANCA gigabit testbed 
sanctioned by the Corporation for Network Initiatives (CNRI). CNRI administers four 
separate gigabit testbeds on behalf of the NSF and DARPA. Research scientists and 
engineers from AT&T Bell Labs and various other university and government laboratories 
are already performing experiments on the current, coast-to-coast 45Mbps XUNET ATM 
network. 
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Recently. AT&T announced plans to move aggressively in offering ATM service 
commercially, collaborating with customers and other industry leaders. These 
partnerships will accelerate availability of ATM-based networking solutions; AT&T 
expecu to begin with switdi. network, and customer appUcations testing by year end and 
to offer controHed introduction of ATM services during the first half of 1994. InitiaUy the 
networic will support speeds of 4SMbps. evolving to higher speeds as customer 
applications demand. 

Also. AT&T is participating in a five-year cooperative agreement with the NSF to provide 
directory and database services to NSFNET and NREN users. Directory services are 
critical to NREN users, bringing together computer services, communications and 
information services. These services will eventually become an essential component of the 
evolving Nil. 

HIGH PERFORMANCE COMPUTING AND COMMUNICATIONS AND THE GRAND 
CHALLENGES 

High performance computing and communications is driven by the recognition that 
creative applications of advanced computing and communications power will help m 
solving a wide range of scientific and engineering "Grand ChaUenges" - some of the 
profound mysteries of nature and secrets of physics, the environment and human nature, 
whose solutions are vital to our nation's economic weU-being and to human progress. 
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More accurate weather prediction and better understanding of global atmospheric and 
climatic changes, for example, might help prevent some of the catastrophic losses of life 
and property experienced in so many states last M as a result of Hurricane Andrew and 
subsequent tornadoes. Research in this area could also lead to a deeper understanding of 
global wanning and how it could be prevented. 

Efforts, already under way, to map the human genome system could help pinpoint genetic 
conditions precisely, and perhaps lead toward prevention or remedy of many presently 
baffling diseases and illnesses. There are many other examples of applications that will 
have fiindamental and far-reaching consequences for the American people, helping and 
enriching us in our everyday lives. 

THE HIGH PERFORMANCE COMPUTING ACT OF 1991 HAS BEEN EFFECTIVE 

The High Performance Computing Act of 1991 has resulted in significant new activities on 
several fi'onts. New funding has been provided through different government agencies for 
various groups, research centers and consortia, focusing particularly on Grand Challenges 
applications. Progress is reported also in new software applications and in scalable high 
performance systems. 

The federal government should continue to spur development of the national high 
performance computing and communications network toward research efforts that best 
serve national interests and, under the 1991 Act, such efforts are already under way. The 
four pre-production testbeds for new technologies and applications, for computer and 
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network interworidng» and for testing of ways to de»gn products that customers will find 
simple and easy to use are promising objectives 

Research funds should be directed toward development of critical prc-compctitive 
technologies and applications, with the active collaboration of both Isrge and ^all 
companies in the computer, communications and information industries. The focus for 
such research efforts should be on those technologies where commercial applications 
appear promising but too distant to warrant investment by the private sector alone. 

Over many years, particulariy through the federal laboratories, government has sustained 
a large defense research effort, and continues to do so. To capitalize on its investment and 
to make the most of federal research under the High Performance Computing Act of 1991, 
important attention should be given to technology transfer and dual-use technologies. 
This is particularly so during this time of transition for many of these laboratories. 

The benefits of a national initiative in high performance computing and communications 
go well bsyond accelerating innovation and technology transfer. As noted in a recent 
report of the Computer Systems Policy Project (CSPP), an association of 13 U. S. 
computer companies, including AT&T, the federal government's high performance 
computing and communications initiative can help spark the nation's economy, create jobs 
for American workers and give US. companies an edge to better compete internationally. 

One of the key components of the high performance computing and communications 
initiative is the National Research and Education Network (NREN). The NREN concept 
reflects a goal of interconnecting research centers at major universities and 
supercomputing centers, to create a national networking resource for university, 
government, and industry researchers. Such a resource is deemed ne:jessary to effectively 
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address the Gnmd Chillenges. NREN has an R&D component through which industry 
and academia cooperate in test bed studies of gigabit-speed applications and networidng. 

The NREN also includes several national agency backbone networks, and we will focus 
briefly on one of those, NSFNET, vMch is funded through the National Science 
Foundation. NSiNET is the l^kbone of the Internet, a nationwide dau network 
composed of various re^onal and local networks. The Internet furnishes electronic mail, 
file transfer, and remote log-in services to users, many of whom are directly involved in 
researx:h and education. Originaily concaved as a tool for researchers, the Internet is now 
rapidly expanding to serve commercial users, while the backbone still receives direct 
government subsidies. Third-party conuncrcial information-services providers are also 
connecting to the Internet at an increasing rate. 

A 1992 study led by Robert Aiken at the National Science Foundation notes: "...the model 
of NSFNET as ? generic transit provider for the Internet is breaking down. Commercial 
network providers now offer inter-regional connectivity for traffic v/bich does not comply 
to the NSF AUP...." The study further indicates that the NSF expects that, over time, 
network subscribers will increasingly bear their own cosU as network connections become 
available from conunercial tdecommunications providers. 

The NSF is to be applauded for recogmzing the need to change current policy and for 
outlining a plan for such change. An NSF official has said that as soon as it is techrucally 
feasible to do so (when initial devdopment of policy-based routing is completed), ail 
routine O e., not supercomputer application related) research and education traffic and all 
commercial traffic will be moved from the NSFNET to commercial providers. Any 
appropriate tubsidiet should be provided to end users to alleviate any hardship resuhing 
from this transfer. 

9 
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In our view, the subsidy transition should be effected in a timely manner, and conneaions 
to the nsfw NSF-subsidizcd very high speed backbone network services (VBNS) should be 
effectively limited to the four supercomputer centers mentioned. 

The legislation introduced in the House and Senate last year, akeady reintroduced as part 
of a larger bill in the Senate this year and being considered for introduction by members of 
this Subcommittee and the parent Committee, extends the thrust of this initiative to 
demonstration applications beyond the original high performance computing legislation. 
The proposed legislation would support limited demonstrations in education, health care, 
libraries and manufacturing. 

In our view, enhanced funding for these demonstration applications, while not high 
performance computing and communications, is nonetheless important to the future of 
NH. These demonstration applications can test areas such as network scalability, security 
of information, privacy considerations, integrity and robustness of networks and 
databases, simplified human-computer interfaces, interoperability standards, etc. This is a 
valuable use of government funds and we support it. It is critical, however, to add some 
additional context to these plans, particularly relative to the respective and joint roles of 
government and industry. 

Federal policies play a crucial role in fostering a truly competitive Nil environment, 
responsive to the needs of customers and the nation. The government itself can play 
several significant roles as: 

• Leader - creating a vision for the nation and defimng the national challenge; 

• Imiovator - investing in pre-competitive technologies and applications, and 
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supporting technology transfer; 

• Motivator - providing incentives to industry to invest in research and development; 

• Administrator - eflTectively administering government-controlled resources (such as 



• Enlightened Regulator - limiting and focusing regulatory measures so as to open all 
possible markets to competition - particularly promoting competition at all levels 
in the telecommunications industry - and eliminating unnecessary regulatory 
requirements which inhibit free-market competition; 

• FaciliUtor - supporting the adoption of industry-developed interoperability 
standards; 

• Protector of Innovation - setting limits on liability in targeted areas; 

• Participant - supporting the inclusion of appropriate government information in 
datable and digital libraries; and 

• Wise Funder - directing appropriate subsidies to end-users who can freely select 
services from the marketplace. 

AT&T stands ready to work with the new Administration, Congress and the private sector 
to further the objectives of high performance computing and communications initiative and 
to advance the evolution of a truly competitive National Information Infrastructure. 



spectrum) to enable and promote competition in the marketplace; 
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Association of Research Libraries 

Sutement of the Association of RcMAich Ubrarlet 
to the 

Subcommittee on Science 
Committee on Sdence, Space and Technology 
for the Healing Record of February 2, 1993 
Regarding the High-Peif ormance Computing Act of 1991 



The Asaociation of Research Libraries is a not-for-profit organization 
representing 119 public and private research libraries in the United Sutes and 
Canada. The membership of ARL is actively involved in the provision of 
information resources ~ including those that are unique, to the research and 
education commimity. ARL programs aiKi services proanote equitable access to, and 
effective use of knowledge in support of teaching, research, scholanhip, and 
community service. 

Implementation of the goals and programs as set forth in the Higjh- 
Perf ormance Computing Act of 1991 (HPCA of 1991) %viU have profound effects on 
the nature and operation of research libraries, thus research and scholanhip in the 
years ahead. The work of this Subcommittee in providing oversight to this critically 
Important endeavor 1$ to be commended. How the HPCA of 1991 Is implemented, 
and in particular, section 102, relating to the esUblishment of the National Research 
and Education Network (NREN) is integrally linked to how researchers, scholars, 
and citizens wiU communicate, conduct research, and participate in our democratic 
form of government in the future. 

This statement will focus on three NREN-related issues before the 
Subcommittee including: 

•selected activities in research libraries that reflect the changing nature of 
communfcation and the research needs of users; 

•characteristics and Information policy issues relating to digital libraries; and 
•possible new directions and research projects for federal agencies to consider during 
the implemenution of the HPCA of 1991. 

There are a host of activities underway which arc defining, redirecting, and 
providing a new appreciation for how the research and ediKation communities %vlll 
benefit from aiui utilize network-based information resources in the future. 
Research libraries have Uken a leadership role in stimulating and promoting 
networked-based initiatives to advance access to information resources in support of 
research and education. Libraries are participants in numerous experiments and 
pilot programs that demonstrate the utility of high capacity networks for the 
exchange and tise of Infonnation for all disciplines. 

*This sutement is based in part on joint ARL/Computing Research Association 
statements and position papers on related issues. 
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This participation is btscd on the fundamental premise that research libraries with 
other paitxvcn in the xwcaith and education community^ federal^ and private sector 
have a lote and rcsponsihiUty in the Inillding and evohiUon of the NREN and the 
national information infrastructure. 

Scledsd NetwoelcadBasad Activities in RascardiUhtaries 

ARL recently conducted a survey to provide a snapshot of ARL libraries 
activities considered key elements of a research library of the future including digital 
libraries that are elements of the virtual library - electronic document delivery, 
dectronic journals, full text daubase access, network acceas, and the like. Thevirtual 
library refers to the research Ubrary of the future, the Ubrary without walls where 
uscn win have access to resources without regard for physical or geographic location. 
The survey found that a large number of instltutioiu are making "noUble 
commitments to electronk networked systen« and scrvkes." For example, 85% of 
the respondents are using or developing electronic document delivery servkes and 
66% are providing access to electronk full text. 

The speed %vith which research libraries are incorporating aspects of the 
virtual library into their operations can be attributed to nxmwrous factors ~ new 
opportunities and services resulting from computer and telecommunications 
investments and prograrw, changing user information needs and requirements, 
increasing reliance upon electronk resources, shrinking budgets, the rising cost of 
)oumals, and more. y 

The vision of the electronk library as stated by Meredith Butler (Dean and 
Director of Ubraries) and Timothy Lance, (Associate Vice Preskient for Information 
Systems and Technology) University at Albany, Sute University of New York, is 
compelling. \Xir goal is a technologically advanced, flexible facility bringing 
together all of the University's infomution resources, and enhaiKing the capabilities 
of each. It will offer every member of the University and the community a 
powerful, user-friendly environment in which information may be created, stored 
and distributed electronically, accessed in mulHple formats easUy. Planning for the 
electronk library assumes a wide-band national research network and regional and 
campus networks, all operating at speeds beyond those currenUy achieved." 

Examples of existing projects that wiU be accessible to users of such a fadUly 
include the following: 

•The North Carolina SUte University Digitized Docun>ent Transmission Project is a 
rational research initiative that utilizes the Internet for the transmission of digitized 
texts and Images. Scanned Images are transmitted to libraries, researchers' 
worksUtions, and agricultural extension offices. Collaborating on this project are 14 
land-grant university Ubraries in 11 states. 

•A joint project between the Iowa Slate University Ubrary, University of Wisconsin, 
the University of MlnnesoU, and Indiana University seeks to enhance access to 
resources vU the Internet in the interdisciplinary area of biotechnology. This 
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project WM developed to «ddrc» the inaeulng reliance by researchen on the 
Internet to conununicatc and acceas needed rcaouvcct yet the exiatlng network 
environment doca not aupport effective aoceaa. 

•The Elcctronk Text Center and On-line Archive of Blecttonic Texta at the 
Aldenn&n library, Univeraity of Viii|inia ia an example of a networked>baaed 
initiative duU aecka to addrtaa the infonnabon naeda of aelected uaeta ordiadpUnca. 
One goal of the Center la " to help create a new broad-baae uaer community within 
the humanities at VirgiAia. The Initial act of on-Une texts includes the new Oxford 
EngUah Dlctkmaxy; the entire corpus of Old EngUah writinga; selected Ubrery of 
America titles, aeveial veraiona of Shakespeare's complete works; hundreds of other 
various languages Cdiiefly from the Oxford and the Cambridge text Archives); and 
the currently rekaacd parts of two massive datobaaes from Chadwyck-Hcaley: J-P 
Migne*a PatrologU Utina, and the EngUah Poetry RiU-tcxt database^ comprtaed of the 
completeworksoflASO English poets from AO 600 to 1900* One goal of the Center 
U to provkle a model for other inatitutk>na intereated in eatabtiahing new fadUtiea 
for teaching and learning. 

•PENPagcs, a computer-based Information aervice, ia available 7 days a week 
ivithout fee to the offkrea and staff of the Cooperative Extension Program in 67 
Pennaylvania counties, to farmers, businesses, schools and members of the 
Pcnnaylvania State University community. Information included in PENPages 
includes consumer education, food safety, forest resources, nutrition, pesticide 
education^ plant pathok>gy, ivater quality, commodities prices, and plant pests alerts. 

•The Economic Development Information Network or EDIN, a collaborative effort 
l)etween Pennsylvania State University, the Pennaylvania State Data Center, and the 
Iiutitute for State ai¥l Regtorul Affairs, provkles access to bulletins and new releases, 
issues of Commerct Bu$ineu Dtify, directories of economic development centers 
and agencies, database files pertaining to demographic and ccocu>mic data, and more. 

•University Libraries at Virginia Polytechnic and State University publish two 
electronic Journals and the North Carolina Slate University library publishes 
Pottmodem Culture, a scholarly, refereed electronic ^umal produced by English 
faculty on campus. 

tfiformatioei PoUdea and Digital Ubrarica 

Theae projecta provide a sense of the changes that are occurring in how 
people uae infonruition in a rietwork environment and also give rise to a host of 
information polkry issues that will require consideration as virtual and digital 
libreries are created arwl utilized. The projects described contain many common 
characteristks. First, be it for a speciHc discipline or for entire communities, they 
were designed %vith the go^il of improving the user s access to resources, utilizing 
information technologies in an innovative manner with an emphasis on ease of 
use. SecorKl, these projects are designed with the recognition that digital librariea are 
substanttally different and are an eziension of existing libraries and library 
functiona. 
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Ch»r«cttrMks of digital Hbmri** that rcpr^MiU thU wtw ectcMion tndudr 

♦»iz< - the loUl of «U priitttd knowkdgt ii doubling every eight y—n and many 
itieaidi databMca dwarf past infonnatkm collection; 

•manlpulatable - the u»e of an ekctionic digital fonnat SMam that data of any Idnd 
can be potentially communicated, analyzed, manipulated, and copied with 



•mUed media - the digital library will conaUt of multiple forme and fotmata of 
information inchidlng images, sounda, textt, computer programt, or quanlitati-e 



•dialributed - the digital Ubrary la not a tingle entity, databaae, in a »peci«c 
ceomphic location. Inrtead it conairta of teeourcea that are conattntly dianging and 
avaU^ble on a dlatributed basU. The evolution of the digital libraor and lU 
distributed nature are fundamenttl characteristica relating to the value of the digital 
library to the i 



•acceatibllity and Interactivity - digital libraries will be accessible to new 
communltits, a wider-range of users, and thU in turn. Increases the value of the 
dieiul Ubrary through the availability of new research and new knowledge. This 
Utter point refers to the interactivity between the user and digital library. 

Creation of digital Ubraries wUl likely exacerbate a number of exUting 
information management and poUcy issues and will require addition^ research to 
resolve problems that may thwart progress. Many if not aU of the Infoimation 
policy Issues requiring attention are not new. Instead, the nahire of the technotogies 
either exacerbates existing tensions (e.g copyright) or presents new questions and 
opportunities to rethink existing practices. These issues range fronx the need to 
develop standards and protocols as they affect the usabUity of electronic media to 
copyright and InteUectual property issues in a network environment. 

For example, tite success of digiul libraries wiU be determined by the ability of 
the researcher to easily make use of a host of resources located in a variety of settings. 
This %vill require the development of sUndards, common formats, and controls O^t 
%vill permit ti^e user to identify, locate, and access needed resources in a consistent 
fashion. Managing network access to electronic resources calls for the development 
of new sundards by Ubrarians working together with research users, and 
information scientists to hilly realize the benefits of dlgiUl Ubraries. Addressing 
these pressing Issues In a coordinated fashion will be necessary. 

There are many ongoing federal activities that may act as points of departure. 
One such approach is the life cycle " concept to information In whkh consistent 
sundarxls are employed from the creation of a daufile to ensure conformity of 
structure and access. A federal effort, the draft national spatial daU standard Is 
lUustrative. The goal is to set a common spatial daU standard that wUl be employed 
by government agencies at all levels and by private and other public entitles. If 
successful researchers wiU be able to identify and utilize dau in a common fonnat 
regaitiless of discipline. In a digital library environment, the benefits to the 
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KMUchcr are cnonnous. This federal effort may be one to emulate in other aienu 
to cvahiate lia uacfulncM ami appticabOity to other dtedpUnci. 

Siafidaids and pcotocok %¥m alao be Medied for thoae ttaen 
who may lack the needed tkiUa to effectively utilize the networked cnviiorancnt 
and who may not have a librarian to call upon, Aa in today*a environment, 
libnuiana will be both tntcnnediarict aa well as CKiUtalora - cnauring that 
communicationa and acccaa channels for uacn are available vrldrnt bairien, either 
technological or finandaL The creation of digital libraries wiU not diminish the role 
of libraries. Instead^ the growth of infoimstion and the need to provide more user- 
friendly pathways will require additional support Pkftways to aocommodate the 
differing akllla kvcls and an infrastructuie that liKhtdes support services, training 
materials* workshops, help lines, and the dcvelopnwnt of documenUtfon will be 
csaentiaL Some £KCts of the recent N5F National Information Services contiacU 
%viU begin to address these issues. 

Other information policy tasues that require consideration in a digital Ubnuy 
envirofunent iiKlude ir ues relating to freedom of cxprcssioa intellectual property, 
access, privacy and confklentiality, security concerns tl^t inchide the integrity and 
reliability of the dau resources, and the preservation ar.d archiving of daU resources. 

Ubrsries are conatantiy fKed with defending the right to the freedom of 
iiK|tiiry and expression. The key elements to freedom of expression Ix^ude the right 
of access to infomution and the role of government in assuring broad and equitable 
access to information; the right to confkientiality of access that refers to the assurance 
that a user's information needs and uses are private aiul are treated with 
confkicntiality; aiMl the right to expression of Ueas which can In an electronic 
environment, either be enhanced or restricted depertding upon how the technology 
is utilized. 

Although there are technological solutions that can promote privacy 
protections, rcUaiKc upon technologies Is not sufficient PriiKiples governing uses 
of the network should be formulated arKi network practices clearly articulated. An 
appropriate starting point are current library principles ar^ practices such as in the 
Library Bill of Rights and polknes reUting to confidentiality of library recorxls. 

Security issues entail both ensuring both the "safety* of the physkal r^ctwork 
and the integrity and relUbility of the resources available through the digiul 
libraries. Proiects such as the Knowledge Management System CMathiason xnd 
Luoer) are dengned to constantiy change ar>d reflect the most current research M.nd 
evaluation data. Researchers comment online to research findings arui the ''text" is 
changed accordingly. In this environment manipulation of the information is a 
furKlamental element of the research process, but it also poses questions regarding 
the abiUty to change data and thus potentUlly challenge the reliabiUty and integrity 
of the databaae. 

Copyright issues h • always required a thoughtful, carefully iMlaiKed, ar^i 
mediated review with the introduction of new technologies. The extraordinary 
growth and use of networks in such a short span of time has placed rvew pressures 
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form* and mtdia. Some of the daUhises are very Urge and growing rapidly, 
conUii^g many trillion* of item* of information. To make It available via the 
netwrk can be a iignificant reaearch and development problem. Involving the 
CTOit^n^f new data rtructure*, memory technology, •tandaids, and a^rdUng 

Much of thi* reacuch data i* Federally owned or controUed, making it ideal 
material for experimental project*. Furthermore, lince the data i* in the pubUc 
domaliv inUUectual property problems wlU not interfere with or confomvd the 
research rewdt*. FlnaUy, with the increasing use and reliance upon information 
technologic by federal agencies, it wUl be important to provide an additional 
dissemination channel for effective, equiuble, and timely access to federal 
information resource*. 

A series of major development and demonstration project* aimed at creatine 
information rwources to be accessible to the research and education community 
over the NRHN is needed. These could also Include projects that promote the use 
and dissemination of federal information resources via the Internet. 

These projects would focus on experiments involving a broader community 
of users and a broader range of applications drawn from research, education, pubUc 
health, and public information, n^ey should also concentrate on leading edee, 
gigabit-speed communication services and on the use of high-end, but comxnerdSly 
attainable technology to provide innovative new information services. Finally, 
these projects would Include a broad range of information resources and datafiles to 
experiment with the utility of dUtributing different daUHles over the NREN and 
Internet. It wlU be important to test and evaluate which dataflles and databases may 

technologies) to network distribution. It may be 
^""^ example to ship a tape of remote sensing daU in Ueu of network 
distribution for reasons of size and structure. 

The projects %wuld have the combined goals of: 

- providing new, sophisticated user services on the NREN; 

developing new technologies for managing and searching electronic information; 

- demonstrating the benefits of such services to the larger public; 

-evaluating the capacities of the Network for disseminating differing types and sizes 
of dataflles. 

-experimenting and evaluating archival and preservation needs in an electronic 
environment. 

Examples of projecU might include: 

•Create National Information Centers (NlCs) for environmental resources, 
agriculture, and geographic spatUl daU. 

• Fund multimedU projects that explore provision of electronic access to coUections 
and material* generally Inaccessible in the past, but of high research value, including 
photographs, drawings, fthns, archival data, sound recordings, spatial data, sound 
recordings, %vritten nnanuscripts, artd more. 
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• Promote janong Fedcnl agencks ihe u»€ of NREN m a gcn«na gateway to their 
ckctronk infonnation diMcmination projtcla, daiaflka, and buUetin boarda, and 
dcvriop the AKxaMiy indcMa and Inquiiy took to encourage acciaa^ 

Second, despite ila rapidly growing popularity aa evidenced by the growth of 
uae, principally among acientlfic reaearchcrs, the NRBN remain* a challenging 
technology to use for noiv^xperta, particularly aa they try to move beyond e-mail 
applicatlona, Furthermore, as more rewurcea are put online, in part due to P^l^ 
such as those tuggcstcd previously, the Network wlD become more complex and win 
be acceved by iMersvrho are kf* sophisticated tcdmically. 

It will be critically important that the NSF with the Department of Education 
support programs that are aimed at aU levels, from elementary school to adult and 
are Intended to hdp UbrarUw, educators, and users alike, make effective use of the 
informatkm resources on the network. 
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no M«Yi AST> A\TviT N E. Wasmisoiov. DC 20002 



February 12, 1993 



The Honorable Rick Boucher 
Chairman, SubcoMnittee on Science 
Cowaittee on Science, Space, and Technology 
U. S. House of Representatives 
Washington, D. C. 20515 

Dear Chairman Boucher: 

In response to your gracious invitation to witnesses at the 
February 2, 1993 hearing on high performance computing and 
networking, I am writing to provide additional information and more 
specific recommendations for the hearing record. 

First, you asked about the pricing of government information, 
and about the role of the private sector in the dissemination of 
federal government information. AIA believes that the federal 
government has an affirmative obligation to disseminate government 
infoxrmation in usable forms through existing depcjitory library 
programe for free public access, and beyond these, for the 
government to make its information available at no more than the 
incremental cost of distribution. 

The private sector can play an important and useful role in 
taking publicly available government information, adding value, and 
creating marketable products and services. However, AIA believes 
it is not in the public interest for government agencies to enter 
into exclusive arrangements with private sector entities for the 
dissemination of agency information collected and organized at 
taxpayer expense. Pricing geared to secondary distributors instead 
of the needs of end users, cream skimming of marketable 
information, contractor copyright of government databases, lack of 
stability of vendors, and a lack of incentives for preservation and 
archiving are among the problems which can result. 

For additional information on this subject, I have enclosed a 
Resolution on the Right to Federal Government Information, adopted 
by the AIA Council on January 27, 1993. 
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Th« Honorabl* Rick Bouch«r 
February 12, 1993 
Page Two 

I am pleased to provide »ore specific information concerning 
our recomendations for an NREM applications bill, building on last 
year's Information infrastructure and Technology Act. 

1) We recowiend a new section: Applications for Government 
Information. Suggested language, background, and rationale are 
provided in an enclosure. 

2) We recommend a modification to the Applications for 
Education section in order to make clear that pilot projects for 
primary and secondary schools may include: 

• projects which involve school and public library 
cooperation; 

• 'state level projects involving state departments of 
education and state library agencies; and 

• projects in which public libraries use the network for 
support of students and school-related activities. 

3) We recommend a modification to the Applications for 
Libraries section to specify that the development of digital 
libraries include: 

• pilot projects in th% conversion of library resources to 
digital formats; 

• education and training programs; and 

• development of an integrated approach to organizing and 
locating electronic information resources. 

ALA has also collaborated with organizations addressing 
related issues in more detail. We commend to your attention the 
supplemental commentm or statements for the record of the 
Association of Research Libraries, the Computing Research 
Association, and KDOCOK. 

It was a pleasiire to appear before the Subcommittee on 
February 2, and I thank you for the opportunity to elaborate on my 
testimony. 

Sincerely, 

Sara A. Parker / 
Commissioner of Libraries 
Pennsylvania Department of Education 
Representing the 
American Library Association 

SAP/pm 

Enclosures (2) 
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IK) Mariano Avisvt N.E Washincton DC 30002 
202-M7-444O F*S 202-547-7)65 



RESOUmON ON THE RlGifT TO FEDERAL GOVERNMENT INFORMATION 



WHEREAS, A democndc sockty depeods oo eqoii, ready, timely, and equiuMe acc«M lo 
govwnmeot uifonnadoo, refardlett of formal; and 

WHEREAS, In the past decade, a oorabuiation of specific policy decisions, imefpretatioitt, and 
implenwocatkw of the Paperwork Reduction Act and other statutes; 0MB Circulv 
No. A*] 30; and agency budget cuts have significaotly limited public icc«a to 
govenuBcot inlbrmatioo; aad 

WHEREAS, These govenuneat policies and actkMit have resulted in privMixation and 
commerdalizadoB of infonnatkm dissemination by govenimeot agencies, 
cuitailmeot of govetnmeot collection of staitistics and technical dMa, excessive use 
of security dassiHcation mi restrictiofls oo acceu to unclassified infonmbon, 
restraiau on scientific communicatioa through export controls, narrow 
iflterprctacions of the Freedom of Informatioo Act, and unwvnmed foveransat 
secrecy; ^ 

WHEREAS, The American Library AssociMion has a long record of actkm in support of public 
access to informatioo collected, compiled, produced] and disseminated by the 
govenment of the United States; new, tfterefore, be it 

RESOLVED, Thai the American Library Associatioo urge the President of the United Stales »d 
Congreu to take immediatt action to: 

• affirm a policy that ensures equal, ready, timely, and equitable access to 
infbnnation, regvdlcas of physical form or characteristica, by mi ^bout the 
United States government; 

• disseminate government informatioQ in whatever format is most appropriate, 
moet cost effective, moet timely, and most useful for government agencies, 
libraries, and the general public, inchidiog through an electronic gateway at the 
Government Printiag Office; 

• ensure that the government collect, compile, coordinale, maimain, mid 
disseminate accurate and timely statistics in consistent categories to ediMce the 
economic, educational, Kieotific, technological, social, and cultural wdtee of 
the public; 
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• ctturediMstiodardized, comprcheftiive. up-t(M!Me btbliognphic locator tools 
for govccmeot publiatioctt. records, and dittbatn are wkldy available through 
nat^ally dttafrasft and library oetworkx, as well as in prioc formats^ 
so that the paUk cm identify needed fovemmeot iofbrmMioii; 

• strcscAca the Depository Library Program, particularly by including 
diectroalc fonucs and ^iae acceu; 

• ensure thtt foverament information product! and services include indexes, 
software, and documenttfion needed to Militate their usefulness; 

• limit Ihe price of fovenuneot information products and services to no more 
than the iacrtoetttd costs of distribution, and exclude the cost of collecting, 
organizing, storing, and preserving government information; 

• prohibit copyright of ail works of the United States government, and pro;.tbit 
any royahy-likc fees for redisseminntion of govemmcot information; 

• recogmze that electronic records are covered under the Freedom of 
InformMion Act (FOiA), and require agencies to make reasonable efforts to 
provide records in die format requested; 

• grant no FCXA exen^Kion to tgencies for national security, law enforcement, 
or financial-instxtatioo purposes unless proof is provided for demonstrable harm 
that outweighs the public interest in disclosure; 

• impose FOIA fen only on those requestors who seek information solely for 
private oommeccial uses, and automatically grant FOIA fee waiven to libraries, 
educational institutions, nonprofit researdiers, authon, public interest groups, 
and depciitories of puUic records; 

• ensure duit agencies comply with the ten-day statutory response time limit for 
FCHA reqoests; 

• reduce drasticatly the scope of secrecy within the federal government by 
reviewing all loans of security classification In the agencies of the government, 
instituting a systonatic dedassification system to ensure future public access, and 
pcohibttii« restrictkms on public use of government informatioo solely on die 
basis that it is sensitive but undauified; 

• appoifll a blue ribbon commission to recommend changes in federal policies 
that were promulgMed during the cold war and diat inhibit the free flow of ideas; 

• protect the privacy rightt of individuals and groups from unwarranted 
govemoMt iatnaskm; 

• ensure diat federd information systei>)S include provisions for archiving and 
eventual poUic access; and make speciai effbrtt to archive and preserve current 
electronic systeoK which may lack these features; 
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• deslsntfe fodml in>riry op«ntk>ftf as iiilMrettly 
removt dMn from (he 0MB liit of oomniffcial actWMM; 

• ippoim federal offkUU who support and pn)^^ 

access to foveniment infonutioB— especially in the National Archives, the 
Office of Man ate m em and Budget Office of Infonnabon and Refulatory Affiiirs 
(<MRA), the Justice Department offices with jnriadktkMi over FCHA, Mid the 
Govmncnt Priatiaf Office; 

and, be it further 



RESOLVED, That the Americas Library Associatioo setid copies of this resolution to Willtam 
Jeffenoo Qiaion. President of the United StMes, wod the Members of Coofreu. 



Adopted by the Council of the 
American Library Associatioo 
I>«xver, Colorado 
Janujvy 27, 1993 
(Council Document #27.3) 
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RBCOMKEKDATION FOR HEW SECTTION 
m NKBN APPLICATKHfS BILL 



APPLICATIOMS FOR GOVERKMEirr IHFORMATIOM 

(a) Th« National Sci«nc« Foundation and othsr appropriate agenciaa 
•hall provida for th# davalop»«it of high-parformanca computing and 
high-speed networking technology for the purpose of providing 
timely, equitable, and efficient public acceee to federal, state, 
and local government information. Such applications shall include 
but not be limited to the following: 

(1) Pilot projects that connect government information 
depository libraries to the Internet and the National Research and 
Education NetworX to aid in development of software, hardware, and 
training materials needed to enable use of networks for— 

(A) access to federal government information and 
databases increasingl/ available only in electronic formats; 

(B) access to state or local government information; 

(C) access to related resources which enhance use of 
government information; and , ^ 

(D) linkages among government information depository 
libraries and other libraries and institutions to enhance use of 
government information; 

(2) Pilot projects that use technology to increase access to 
and effective use of government information and databases for 
support of research and education, economic development, and an 
informed citizenry; and 

(3) Pilot projects that use technology to increase access to 
government information and foster community networking in rural 
areas • 

(b) There are authorized to be appropriated to the National Science 
Foundation for the purposes of this section, $10,000,000 for fiscal 
year 1994, $20,000,000 for fiscal year 1995, and $30,000,000 for 
fiscal year 1996. 



BACKGROUND FOR NEW SECTION 

To serve agency missions and public purposes, governments at 
all levels collect, organize, and disseminate enormous amounts of 
information which comprises a valuable national resource. 
Government information is absolutely basic to research in every 
field, as well as for education and training, economic development, 
social well-being, use by government entities other than the agency 
producing the i if ormation, and full participation by citizens in a 
democratic gover .Jient. From census data to geographic information 
systems, from weather data to information on crops, from industry 
statistics and marketing information to medical and scientific 
databases, from laws, regulations and RFPs to the latest 
legislative developments, government information is essential to 
the workings of modem O.S. society. 

Much government information formerly published in print 
formats is now available only in electronic form. Some types of 
government information such as tabular data and statistics, can be 
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most usabl« in •I«ctronic forBats. Time sansitlvft governsent 
Information can b« most efficiently disseminated in online form. 
The NREM should be a primary mechanism which the federal government 
uses to provide access to and delivery of federal information, and 
this flow should integrated with networked public information 
arising from the activities of state and local government. 

DEPOSITORY LIBRARY PROGRAMS 

The federal depository library program is a system of 1,400 
depository libraries, including state libraries, those at land 
grant institutions, law school libraries, libraries of federal 
agencies and military academies, certain state court libraries, and 
public, academic, research, and other libraries designated by 
Congress in each state and congressional district. Administered by 
the Government Printing Office, the program was established by 
Congress and dates back to the nineteenth century. GPO distributes 
government information at no cost to designated libraries to ensure 
that (with certain specified exceptions) all government 
publications are widely available for the free use of the general 
public. 

In return, depository libraries commit to house, organize, 
provide free access for the general public, and assist the public 
to use government information. Libraries provide the staff, 
reference services, cataloging, shelving or other storage 
equipment, binding, reading and copying equipment for microforms; 
and more recently, computers and computer workstations, staff and 
training to help the public use information in electronic formats. 

The Association of Research Libraries recently conducted a 
survey of its 93 U.S. depository members. The survey found that 
each regional depository library invested approximately $305,000, 
and each selective library provided an estimated $280,000 in FY 
1991-92 in support of the federal depository library program. 
These figures do not include facilities management, overhead, or 
storage costs. The 21 regional libraries responding answered on 
average more than 26,000 reference questions and circulated more 
than 19,000 items to other libraries in their states. Five 
libraries reported circulating an average of 44,000 items per year. 

Regional depositories (cxirrently 53, approximately one per 
state) must receive and retain all non-classified government 
information available via the depository program, and assume 
additional responsibilities within their region for interlibrary 
loan and reference and other assistance. Selective depositories 
may choose certain classes of information to receive, depending 
upon the needs of their user communities* 

The GPO Depository Library Program provides for a convenient, 
equitable, widely dispersed system for public access to government 
information collected, organized, and disseminated at taxpayer 
expense* Government information of public interest should be 
disseminated through this long-standing system by whatever means 
the information is publicly disseminated by a government agency* 
Beyond providing for public access through depository programs, 
government information should be available in usable form at no 
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morm than th* incr«»mt«X cost of distribution to users, 
institutions, and tha privata sactor. 

Othar fadaral agancias oparata spacializad dapoaitory library 
systaBs; axaapXas incXuda tha Bnviron»antal Protaction Agancy, ths 
Nuclaar RaguXatory Coaaission, and tha Patant and Tradamark Of f ica. 
Dapoaitory Xibrarias ara intansiva usars of and custoaars tor othar 
fadaraX information diaaaaination Mchaniaaa, auch as tha Couarca 
t>apartMnt*s NationaX TachnicaX Information Sarvica. In addition, 
depository Xibrarias purcliasa additionaX copies of haaviXy uaed 
govarraient information mater iaXa, and purchase from the privata 
sector vaXua-addad versions of certain government information, and 
indexing tooXs and other products and servicea which enhance access 
to government information. 

RATIONALS 

AppXicationa for government information in the proposed 
XegisXation wouXd carry out an expXicit provision of the High- 
Performance Computing Act, which states in section 101(a)(2)(E) 
that the National High-Per forma nee Computing Program shall "provide 
for improved dissemination of Federal agency data and electronic 
information." Further, OSTP is given responsibilities in 
coordinating the activities of appropriate agencies and departments 
to promote the development of information services that could be 
provided over the networic, including "data bases of unclassified 
Federal scientific data." H. Rapt. 102-66, Part 1, elaborated: 

The intention is that both federally generated, 
unclassified data bases, as well as data bases and 
services from private sector sources be included. . . 

The types of unclassified federal data bases 
available on NREN are not specified in the bill except 
for scientific data bases, which in general are intended 
to be accessible. The bill neither requires nor forbids 
any agency or departaent to develop or disseminate to the 
public any particular information product or service. 
The Coamittee expects information services to be provided 
by agencies in accordance with applicable federal 
statutes, regulations and direct ivea governing 
information dissemination activities, (pp. 23-24) 

The HREH was established by the HPCA to provide access to 
computer and information resources. The information resources of 
federal, state, and local government agencies should be among the 
first resources to be made available* A logical and affordable 
place to start is to link the mechanism— the NREH— to the existing 
partnership between the federal government and depository libraries 
for public access to government information. 

INTEHDED RESULTS 

The intent of the proposed new section is to extend to key 
depository libraries the NSF Connections Program which supports 
first-year start-up coats for full node network connections. First 
priority might be given to those regional depository librariea 
which are not yet connected, and to depositories in areas with 
little connectivity. Such increased connectivity for depository 
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lihrari«« vould dovetail nicely with other recent or pending 
activities much as the NTIS FedWorld pilot project for electronic 
access to federal bulletin boards, and the GPO WIKDO/Gateway /Access 
legislation for federal database access. 

Since electronic govermient information could theoretically be 
accessible from any point, why libraries? AMong the reasons: 
libraries provide access sites for those who do not otherwise have 
the equipment or connectivity; libraries provide professional 
assistance for those who need personal help with equipment, 
software, use of information resources, or with navigating the 
networX; libraries are sources of and developers of inforsation 
resources which may be used in conjunction with government 
information; libraries are the connections between electronic 
information and hard-copy resources; and libraries are the training 
centers for the "electronic citizenry." 

Pilot projects would foster creativity in solutions to the 
challenge of developing more efficient dissemination mechanisms and 
fostering use of government information in the electronic networked 
environment- such projects should be planned for replicability and 
for use as models; implications of many projects would be expected 
to extend beyond government information. Examples of possible 
projects: Exploration of new kinds of electronic networked 
assistance by regional depository libraries to other libraries and 
u«iers of government information in a state or region; models of how 
state government information could be widely disseminated within a 
state and shared by other states; development of improved software 
for community and civic networking to serve the needs of urban, and 
of rural and sparsely populated areas; development of a network of 
computerized community information and referral, social services, 
employment and training services, and commerce and business 
information files maintained by public libraries. 



American Library Association February 12, 1993 

Washington office 

Phone: 202-547-'4440; Fax: 202-547363; E-mail: alawash8cua.edu 
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brand fw traiinmiUAl memo TOrn 



February 2, 1993 



Con^jressman Rick Boucher, Chairman 
Subcommillee on Science, Space and Technology 
U. & House of Representatives 
Room 2320 

Raybum House O^ce Building 
Wasiiingion, DC 20515 

Dear Congressnuin Boucher and Committee members, 

Thar.k you for tlie opportunity to submit this written testimony on the 
fedej-ftl High Performance Computing Program (Hi<:). I represent two 
orga:ttlzations very concerned about the need for Involvement of K''12 
education in the hlPC's National Research and Education Network (NREN) 
initie.tive. These organizations are the Consortium for School Networking 
(CoSN) and the Texas Education Network (TENET). 

The CoSN is a non-profit institutional membership organization chartered to 
promote the vise of national and internatioital electronic networks as a means 
to support school leform efforts and gamer resources for K-12 educators and 
svudojits. Its membership includes State Departments of Education, school 
districts, professional educational organizations, universities, sute and 
ivgicn*l networks, NSF regional network^ and members of the private 
sector. The Consortium supports the use of computer networks to help 
educators and students use Information and communications resources to 
increase their pixxjuclivity, professional competence, and opportunities for 
learning and colla]x>ration. 

The Texas Educaticm Network (TENET) is an Internet-based, stale funded 
computer network linking more than 18,000 K-12 educators in the state of 
Texa:). The network readies more 90% of 1,058 school districts which serve 
the 3.2 million students in Texas. TENET, designed and operated by The 
University of Texan at Austin for the Texas Education Agency, was the result 
of sti at<iic planning for a communications infrastructure to support needs of 
K-12 education and Uie desire of the Texas State Legislature to be responsive 
to tixose needs, TENET and the Texas Higher Education Network (THEnet) 



216 



214 



tuve created « syitergy among other govenunent agencies mulling in desire 
for additional connectivity while realizing significant cost savinga for the 
state. It has enabled collaboration among all sector* of the government 
including health care snd education agencies. 

The NRBN initiative has already been the catalysis ot gireater collaboration 
betv^een government entities - both state and TMeral. However, ^bsen t from 
the initiative has 1>een a clear, inclusive structuiejyihichJidliiales broader 
participation and input from multiple sectors of t ie community. In addition, 
fundirlg levels for the current fiscal year have not been sufficient to see Uie ^ 
coni\ectivity include the broader population o. the educational conununity. 



By cistablishing the NREN, researchers, educators, students, scientist and 
community memt*ers will have access to a wealth of resources as they 
collaborate with each other. The school environment is an amazingly self- 
contained, isolateil one. It 1$ has a culture which limits interaction between 
students and teadiers in different classes and grade levels. The dassioom has 
hi6^>rically isolat(<i teachers who Infrequentiy interact witii their colleagues 
witiiin the same campus and with other adults outside the building. Wide 
area networks likti the NKHN can break down the classroom walls, giving 
students and teaciers access to resources both witliiu aiid outside the 
educational system not available to them before. For example, in Texas at 
Fre<lricksburg Middle School, children are learning how science lessons apply 
to tl\e real world. Kirk Beckendorf, a middle school teacher, commented tiiat 
about 20 scientist agreed to communicate with his students and answer their 
questions via e-mail. He said, 'This has been very successful, you can 
literally see the students self esteem and interest In sdence expand when they 
receive a personal reply to their question from a sdentisl.*' 

The Information ::nfrastrucmre and Technology Act Intxoduced in ti\e 102nd 
Corigress offered the potential to develop more inclusive applications. As 
nevr legislation is drafted we urge you provide the necessary monetary and 
legislative suppoit which will enable the K-12 community to be included. It 
is imperative thai the barriers, issues, and neede which concern this 
community be co:.\sidered. Clearly, there exist a need to align federal, state, 
load and private sector resources to achieve^ a nat ional com munications 
infrastructure. Tliese resources shouldT^S^t modds that ^hibit 
'^ctY>pefability ^a ad demonstrate the ability to scale as the larger segments of 
the population U^gin to integrate information technologies in their 
workplace. 

Thif K-12 community has traditionally not been a consumer of 
COTtmunications technologies. This is due in part to a number of barriers 
tha: were present. These barriers include tiie lack of access to phone lines and 
con\puting equipment, numerous standards and protocols, cost and price 
structures that W'»re not coxuistent with the needs of education, the lack of 
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trairiing and suj^ort, and the lack of an Intuitive wer ii\ierface. What is 
more important/ tacre was a lack of an understanding of tl\e benefit* of 
tele<X)mputing to X*12 education. Historically tedmology has been 
Introduced without consideration given to the educatioixal outcomes. Even 
where there has l)ecn statewide support, the absence of understanding the 
educational benefit has been a major barrier to acceptance and use. Kurt 
Stei)\haus of the ^Jew Mexico Department of Education recently noted, "My 
theory is that the lack of access has to do with tlie whole concept of syslemic 
change. The intrcduction of new technology in isolation is not acceptable,*' 

A N^ational Information Infrastructure designed with a comprehensive 
apj. roach is impet ative to the success and early adoption. The success seen 
In tl\c rapid growth of the Texas Education Network exemplified the Sute' 
coirmltment and investment of leveraging stale and local moneys. 
Moreover, this network has been open to the needs of the entire community 
supporting K-12 education. My colleagues In other states such as Vlrglxxla, 
California, New York, and Florida have witnessed similar growth as they 
have adopted the Internet as a common standard. Extrapoladng from what 
has happened at the state level, then^ is a need for a clear systemic approach to 
the design and Iraplementation of the National Information Infrastructure. 

The Consortium :or School Nelworklng and the Texas Education Network 
believe that the fcJderal government role is to provide pilot money to expand 
net^vork models that will addresses the issue of how to scaling or grow the 
netivork, provide a means for coordination of policy Issues and standards, 
and establish a growth path were we can move from Isolated, scattered efforts 
to fi true National Information Infrastructure. 

In this effort Conjress has a pivotal role to play in addressing these issues. 
T?ic*e early heariitigs by the 103rd Legislature recognizes how Important this 
issue is. We sup 3ort the efforts that your committee has taken to initiate this 
hearing and hope? to offer assistance in the future. 

Sincerely, ^ 




Co:.inle Stout 
Ditector of the Tixas Education Network 
Chiirperson of t'ne Consortium for School Networking 
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